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Technologically advanced. User-friendly. 
Compact. Rugged. And specifically designed 
from your point of view — a value-packed radio 
that won’t throw your communications budget 
off balance. 

The most widely-needed capabilities are built 
into the new Syn-Tech XTR mobile. 22 channels. 
Dual programmable power levels. Meets MIL-810 
C/D, shock and vibration. Data capable. All this, 
and more, ina radio about 30% smaller than its 
predecessors. 

You can also add lots of extra capability with 
easily installed options. A plug-in 99-channel 
option, for example. CTCSS/DCS programmable 
by channel, Tx or Rx, at random. Dual-priority fast 
channel scan. Built-in vehicular repeaters/digital 
voice storage. And an economical high-security 
scrambler. To name only a few. 

The bottom line is “XTRordinary” value: that 
rare balance of the precise capability you need — 
plus performance, quality, reliability and ease of 
operation. 

A “little XTR” will take you a long way into the 
future! For complete details on the advanced new 
Midland Syn-Tech XTR, call right now. 


1-800-MIDLAND, Ext. 1690 
In Canada, call 416-287-2320 


The smart way to go. 


© 1989, Midland International Corporation 


- More Console, Less $$$ 


"SELECTED" SPEAKER 


OPTIONAL GOOSE-NECK MIC 


INSTANT-PTT 
SWITCHES FOR EACH 


"SELECTED" TX/RX 
LINE SWITCHES 


"UNSELECTED" 
RX-ONLY LINE 
SWITCHES WITH 
LINE-ACTIVITY 
INDICATORS 


"SELECTED" 
VOLUME CONTROL 


INTERCOM SWITCH 


ALERT SWITCH 


MONITOR SWITCH 


C-5112 


PTT SWITCH 


F1-F4 
SWITCHES 


"UNSELECTED" 
VOLUME CONTROL 


"UNSELECTED? 
SPEAKER 


TIMED MUTE 
~ SWITCH 


TX ALL SWITCH 


OPTIONAL MODULES 


RX ALL SWITCHES 


Customizable features in an economical standard console 


0 you need custom console 
LD) features on a limited budget? 
Vega's Model C-5112 ten- 
line/four-frequency console offers the 
economy of a standard-production tone- 
format radio control console with the ex- 
pandability of a custom design. External 
adapters are also available to convert any 
of the ten lines to DC control. 
Just a few of the standard features 
(many usually optional even on larger, 
more expensive consoles), include: 


m@ “SELECTED” switches for selecting 
any combination of lines for 
transmitting and receiving 


m@ “UNSELECTED” switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch (selects 
all lines for both transmit and receive) 


@ RX ALL switch for monitoring all 
unselected lines 


™@ Separate speakers and volume 
controls for “selected” (TX/RX) and 
“unselected” (RX-only) audio 


@ GROUP SELECT switch for easy 
selection of TX/RX line combinations 


@ TIMED MUTE switch (temporarily 
mutes “unselected” audio) 


@ Separate volume controls for each 
receive line 


@ Instant-PTT switches for each line 


@ Line-activity LEDs (indicate activity 
on each line, selected or not) 


@ Panel-mounting option modules 
(interchangeable options) 


@ Heavy-duty 120/240-Vac power 
supply (also runs on 12 Vdc) 


Options 


When you need just'a few custom ca- 
pabilities in a console, you don't have to 
buy an expensive, fully customizable de- 
sign. With the C-5112 you can choose 
just what you need from the following list 
of economical options and “FX Series” 
function expansion modules: 


@ DCA-3 external three-line adapter for 
DC-format lines 


® Audio-level display and 12/24-hour 
clock modules 


@ DTMF encoder module with 
16-button pad 


™@ Two-tone, five-tone, and 
Reach-format sequential encoder 
modules with pad and display 


® Function-tone-generator module; 
adds eight “wild-card” function tones 


™ Cross mute with display. module. 


™ Goose-neck and desk microphones; 
headsets, footswitch, etc. 


Future options are planned to include 
a cross-patch module, phone-patch mod- 
ule, telephone module, and ANI display. 
Other very specialized modules and op- 
tions are available at reasonable prices. 
Consult Vega’s Specials Department. 

Call.1-800-877-1771 (toll-free) today 
for full details on the C-5112 console. 
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VEGA ||| 
Signaling Products Group 


a MARK IV company 
9900 Bakiwin Place « El Monte; CA 91731-2204 
(818) 442-0782 + 800-877-1771 
Fax: (818) 4 444-1342 


VOLUME CONTROLS FOR 
EACH "UNSELECTED" LINE 
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The journal of mobile communications technology 


features 


10 Grounding practices 
for repeater sites 
Henry Diaz and Harry Ouve 
MCI Telecommunications 
lightning protection techniques 
for microwave and fiber optic 
repeater sites offer helpful 
guidelines for other radio com- 
munications site operators. 
18 Sweep frequency to 
tune, troubleshoot 
antennas 
Wayne R. Opentander 
Reflected signal measurements 
made over a wide range of fre- 
quencies give a better picture of 
antenna performance than 
pulsed TDR or VSWR read- 
ings. Demanding users require 
on- and off-frequency readings. 


How to use microwave 
waveguide 

Robert P. Williams 

Basic information about micro- 


wave waveguide, connectors | 


and other devices helps you to 


make economical choices of 


waveguide types and materials 
for radio communications back- 
bone networks. 


Specifying carrying 
cases for portable 
two-way radios 

Edward C. Otrusina 
Carrying cases protect portable 
two-way radio transceivers and 
make them available for quick 
use. These considerations will 
help you to balance require- 
ments for protection, durabili- 
ty, economy, comfort and ap- 
pearance. 


On the cover: Lightning provides a backdrop to 
a repeater site at Snow Hill, OK. Composite photo 
courtesy of MCI Telecommunications, See art- 
cle on page 10. 


departments 


4 Editorial 


Digital mobile radio. 


6 Letters to the editor 


Wind profile radar. 


News 
SMR industry growth slows. 


ACT update 
Council sets up regional 
chapters. 


Regulating technology 
Failure to identify is a major 
problem in the land mobile ra- 
dio service. 
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New products 


Dynatech Tactical Communica- 
tions and Yaesu are the ““Read- 
ers’ choice.” 


Literature 


Feedback 


Land mobile radio continues to 
grow. 


People 
80) 


Calendar 
ENTELEC meets in Dallas. 


Classified ads 
Ad index/hot line 


Find advertisers quickly. 


What do you think? 
How does retail paging affect 
you? 
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Response Signalling... 


Model 364 AW 


DIME Multe function 
Decoder /Monttar/Contratler 
¢ AUTOMATIC VERIFICATION 
audible handshake indicates 
completed or aborted functions 
¢ EASY STATUS INTERROGATION * MICROPROCESSOR FLEXIBILITY 
a touch-tone pad, voice channel wide range of available controls 
and your ear is all you need (latched, timed, momentary, interlocked, etc.) 
* SYSTEM MONITORING ¢ STRAIGHTFORWARD USER SELECTION 
audible alarms will automatically complete manual with tutorial, demo set-up 
é£ signal critical conditions and helpful systems feedback 
fe 
° “ssc APPLICATIONS SUPPORT ¢ PROVEN RELIABILITY 
experienced personnel will help fully field-tested and FCC certified 
you find the best solution ; (class A) plus our established 
Call now for full information package: oats aitieaings 
for your users 5 year warranty 
800-227-1226 


One source for all your signalling needs 


SOLID-STATE COMMUNICATIONS, INC. 
21060 Corsair Boulevard 
Hayward, California 94545 Circle (5) on Fast Fact Card 


4 


Mobile Radio Technology 


E ditorial 


Digital mobile radio 


Aegis, Astro, MIRS...these are 
among the names that are ushering in 
digital technology that will redefine mo- 
bile radio communications for the “90s. 

The binary language (ones and zeros) 
of digital computers opened the door de- 
cades ago. High-technology military and 
space operations brought digital tech- 
niques to communications. 

Consumer demand for and acceptance 
of products and services based on digi- 
tal technology have spurred research and 
development. Mass production of sili- 
con chips bearing digital circuitry sup- 
ports a vast quantity of products rang- 
ing from telephone switches to 
entertainment electronic equipment to 
information management systems. 

Expanded features and improved 
quality appeal to consumers, as well as 
to business, industrial and government 
radio communications users. 

Radio communications users want 
what consumers want: plenty of features 
(though they may not use them all), 
reasonable price and compatibility 
among products. 

With digital mobile radio, communi- 
cations users will get plenty of features 
and may get a reasonable price. Wheth- 
er they will get compatibility among 
products remains to be seen. 

In the meantime. manufacturers par- 
licipate in standards committee mect- 
ings, such as the Europe’s RES 6 and 
the United States’ Project 25, and move 
ahead with product development. 

Ericsson GE Mobile Communica- 
tions has introduced Acgis, a line of dig- 
ital mobile radio products. These prod- 


ucts use a low-level digital modulation 
that occupies the current 25kHz band- 
width without multiplying channel ca- 
pacity. The advantages are digital audio 
and increased signaling capacity for 
more [eatures, 

Motorola plans to make products with 
high-level digital modulation, Some of 
its products will split the existing chan- 
nels to multiply channel capacity (fre- 
quency division multiple access or 
FDMA). The other products will split 
the time on existing channels to multi- 
ply channel capacity (time division mul- 
tiple access or TDMA). 

The diverse approaches mean the 
products will appeal to different users. 
The result may be that more users will 
be served by the multiple digital mobile 
radio technologies than would be served 
if only one type of product were offered, 
despite complaints that are sure to arise 
because one or more product lines will 
have been introduced before standards 
were set. 

The mobile radio industry’s use of 
digital technology trails behind that of 
other, larger industries. Nevertheless, 
radio communications users are likely 
to find the capabilities of digital mobile 
radio products as much to their liking 
as some of the digital consumer prod- 
ucts they already use. 


Digital standard 

The public safety segment of the ra- 
dio communications industry has 
reached an important milestone in its ef- 
forts to set digital radio standards. The 
task of setting standards has been un- 
dertaken by Project 25, an organization 
put together by the Associated Public- 
Salety Communications Officers and 
the National Association of State Tele- 
communications Directors. 

Under terms of an agreement reached 
through negotiations among manufac- 
turers, companies submitting technolo- 
gy to Project 25 have agreed to grant 
licenses on “fair and reasonable terms” 
for patents and copyrights they may hold 
that are necessary to manufacture equip- 
ment to meet the selected standards. 

This agreement is an example of 
cooperation that may help to implement 
digital technology in the public safety 


radio services. We congratulate the par- 
ticipants. 
—Don Bishop 
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transcrypt 


NEW TECHNOLOGY FOR TODAY'S RADIOS 


Customers in 55 
countries agree that 
Crypto Voice Plus ™ 
technology makes 

all the difference in the 
world. 


Noother encryption outperforms the 
range, voice clarity or capabilities of our 
CryptoVoice Plus™ III technology. 


CVP combines digital and analog 
technologies to outperform plain digital 
systems. 


CVP is universally compatible for 
mixing various radio makes and models, 
oldor new. And itis designed to fit the 
smallest handheld systems at a very 
affordable price. 


Crypto Voice Plus is available in 
medium, advanced and high-level 
privacy for superior scrambling or 
scrambling-with-signaling 
capabilities. 


And CVP scramblers can be 
installed easily in mobile, portable 
and base units without sacrificing 
features or performance. 


Encrypt your two-way fleet with 
Crypto Voice Plus™ from Transcrypt. 
Nobody scrambles better! 


SC-20 460 CVP™ Ill 
Over 100 trillionkey codes, ANI, EMERGENCY, 


stun and more, 


CVP III does more for 
Motorola than any other 
system available today. 


Special adaptations of the SC 
20-460 have been developed for the 
Motorola P200, GP300, HT600, 
MT1I000 and Saber digital and non- 
digital radios. 


Your Motorola radio or fleet can 
have all the capabilities, versatility 
and performance of CVP plus 
FlashCall digital signaling. 


SC 20-460 CVP III and its variants 
provide Aiwomatic Number Identification 
(ANI), Selective Calling, Over-the-Au- 
Control and EMERGENCY. 


Our 460 series modules are 
compatible with all types of 
radios and systems. Othersystem 
elements available include: 

T-CAD, Computer Aided 
Dispatch software, and TR 30- 
3200 series Display Consoles. 


Enhance your Motorola with 
CVP Ul. Engineered for more 
privacy and performance - and for 
more Motorolas. 


(Ba) TOnOLA 
@ s flava), 07 200 


CVP Ill 
NOW 
AVAILABLE 
FOR 
GP-300 


Transcrypt / International, LYb. 
1620 North 20th Street 
Lincoln, NE 68503 


(402) 435-4400 Fax: (402) 435-6780 


To Order CALL TOLL FREE (800) 228-0226 - Most orders shipped within 48 hours 


Crypto Voice Plus and C¥P are trademarks of Transerypt Internauonal 
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Wind profile radar: 

In early December 1991. it was 
brought to my attention that the National 
Occanic and Atmospheric Administra- 
tion (NOAA) will be required to relo- 
cate its existing wind profile radars from 
404.370MHz to 449.000MHz. 

There will be a significant amount of 
RF extending above and below the main 
carrier. The good news is that most of 
this energy is directed within 17° of 
straight up. 

The bad news is that the main carri- 
er’s high mode will be approaching an 
effective radiated power (ERP) of 
22MW, and the 30dB to 60dB of residu- 
al RF may not be enough to preclude 
interference or system degradation to 
those unfortunate to be within 5MHz of 
their operation. 

This degradation to existing systems 
would be exposed further by the higher 
clevations and 3dB to 12dB gain anten- 
nas these services typically use. 

An equally important consideration 


Maboille IRaclio 
Technology 
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The radiated, short-pulse spectrum of the wind profile radar at Platteville, CO. 
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The Eliminator 


The X-Tra Talk 12-Volt Adapter For 2-Way Radios. 


Now you can operate your two-way portable radio from your Why put a drain on your radio battery when you can tap into 
vehicle for as long as you want. No worries about power drain or your vehicle’s power source? Save your battery for those require- 
related weakening of signal. ments away from your vehicle. 

With Centurion’s new X-Tra Talk battery eliminator (patent The X-Tra Talk battery eliminator, Another example of how 
pending), you simply plug the adapter into your vehicle’s Centurion leads the way in new product innovation. 
cigarette lighter or any other 12-volt power source. Call us toll-free at 800-228-4563 for the name of your 


You get: nearest distributor. 
* Maximum power output from your radio - 
+ Extended battery life 

+ Protection against reverse polarity and current surges 

¢ Compatibility with virtually any popular two-way radio 


CENTURION INTERNATIONAL, INC. 
P.O. Box 82846 
Lincoin, Nebraska 68501 * U.S.A, 
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Letters to the editor 


would be the introduction of a genera- 
tion of wideband intermod products that 
would be inserted into this saturated 
band segment and further be aggravat- 
ed by the continuous carrier. 

I have taped the audio component, 
and the resulting raspy audio from the 
composite signal is well within the au- 
dio acceptance of narrowband FM 
(NBFM) receivers. 


This is not a move initiated by 
NOAA. It is being directed by the Na- 
tional Telecommunications and Infor- 
mation Administration (NTIA) and the 
Inter-departmental Radio Advisory 
Committee (TRAC). 

Their main argument is based upon 
concerns of the rare instances of inter- 
ference to the SARSAT/COSPAS satel- 
lite uplink systems on 406MHz to 


CALL TOLL FREE 


1-800-526-3935 


And rock-solid. 
Bomar builds 
crystals to precise specifications for 
totally clean, drift-free reception. 
Technically speaking, our high- 
performance crystals won't drift .001 
per cent in one year. We guarantee it. 
We also guarantee our crystals will 
outlive the life of the radio or pager. 
Die-hard Bomar Crystals are consis- 
tently on the money. Check us out. 


201 Blackford Avenue 
Middlesex, N.J. 08846 


TOLL FREE FAX: 
1-800-777-2197 
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408MHz. 

The NOAA systems go to great 
lengths to inhibit operation during an 
overhead pass to negate potential inter- 
ference to these birds. Nevertheless, 
there are some non-government entities 
and universities, domestic and foreign, 
that may not be as diligent. 

NTIA’s concern for safety-of-life is- 
sues is, of course, most valid. But then, 
so are the safety-of-life services provid- 
ed by amateur radio operators sharing 
the 449MHz spectrum and the public 
safety radio services in the 453MHz-to- 
454MHz band. 

Other radio services within the 
1OMHz envelope include Fire, Broad- 
cast Auxiliary, Industrial, Land Trans- 
portation, Relay Press, Taxi, Petroleum 
Products, Local Government and Pow- 
er, to name a few. 

Surely there must be a better alterna- 
tive to this move, news of which has 
been kept unusually quiet. It would 
seem that a minimal move downward in 
frequency could eliminate the infrequent 
satellite problem and cost the taxpayers 
a lot less than a banzai migration of 
45MHz, altering the operational char- 
acteristics of thousands of existing am- 
ateur repeaters and perhaps compromis- 
ing the performance of other 
commercial services. 

Whit Brown 
Frequency Coordination Chairman 
Mid-America Coordination Council 
Golden, CO 


Fast Fact Card comment: 

The toughest problems on the job 
include: 

® finding and keeping sales represen- 
tatives. 

® keeping inventory in a volatile mar- 

ket. New models make stock obsolete. 

J.P. Weisenhorn 

Weisenhorn Enterprises 

Charlotte, NC 


Correction 


On page 33 of the January 1992 is- 
sue, the last line of the listing of ex- 
isting services that APREL provides 


should read: ‘‘performance, com- 
parative and QA testing.” 


TONE SQUELCH AND SCRAMBLING 
IN ONE CHIP. 


We make a chip that combines tone squelch and 
scrambling, called the MX375 Pvt SQUELCH™ 
encoder/decoder. On our MX P1084 tone board, 
38 individually coded sub-channels are made 
private, where there were only tones before. 


Privacy for the cost of tones, or tones for the cost 
of privacy — both for the price of one. 


Like good fences, privacy makes better neighbors. 
To mend the fences in your neighborhood, call 
toll-free: 1-800-638-5577. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 ¢ In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
Circle (9) on Fast Fact Card 


10 Mobile Radio Technology 


Grounding practices 
for repeater sites 


MCI Telecommunications lightning protection techniques for microwave and 
fiber optic repeater sites offer helpful guidelines for other radio 


communications site operators. 


Five subsystems make up the grounding 
system. 


The earth electrode subsystem (green) is 
a buried ring. 


A portion of the earth electrode subsystem 
is buried in a trench that rings the facility 
shelters. 


Diaz is manager of EMC and Protection Engineer- 
ing Department. MCI Telecommunications, 
Richardson, TX. Ouye is the company’s senior 
protection engineer 


By Henry Diaz and Harry Ouye 


Lightning-induced electric currents 
threaten many repeater facilitics. Surge 
currents can injure people, damage 
equipment or both. Lightning happens 
during any and all weather conditions, 
not just thunderstorms. 

Proper grounding for towers, build- 
ings, fences and gencrators protects 
repeater facilities and workers from the 
risk of lightning damage. 


Facility grounding 

As with all types of facilities, the most 
basic approach to grounding is the es- 
tablishment of an carth electrode sub- 
system. This subsystem Is critical be- 
cause lightning always looks to earth for 
a discharge path. 

The earth electrode subsystem con- 
sists, for the most part, of a buried ring 
around the facility. The ring is con- 
structed of buried ground rods intercon- 
nected by bare copper wire. The assem- 
bly is buried 2.5 feet to 3 feet deep, 
depending on soil conditions. 

A similar ring circles the tower base. 

Depending on the layout. another ring 
may circle the generator shelter. 

All rings are interconnected to form 
an all-encompassing earth clectrode 
subsystem. 

All metal objects within the facility 
are connected to the ring, including 
shelters, fence, tower, fucl tank and ac 
neutral. 


Tower grounding 
The completed tower grounding as- 
sembly, designed almost exclusively for 


Copper wire and ground rods are intercon- 
nected with exothermic welds. Here, a 
workman pours a catalyst into a mold, 


The welding material is ignited, and met- 
al flows from the wire and rod to form a 
connection free of mechanical and dis- 
similar metal contact. 


REPRATER FACILITY GROUNDING 


Imaginary spheres placed tangental to the 
tower define a protected volume bounded 
by the tower, earth and the lower surface 
of the spheres. This volume sometimes is 
called the cone of protection. 


April 1992 


Ne 
N 
NS 
Ne 
\ 
N 
WY 


1Onet™ Features. 


© Controls and moniters 
remote sites without 
hard wire lines. 

© Flexible system allows 
unhimited inputs. 

* Uses high-speed data 
technology for status 
and text transmission. 

» Provides both digital 
and analog monitoring 
and control, 

* Madutar, affordable and 
ultra-retiable. 

* Highly intelligent unit is 
easily customized. 


2375 Camino Vida Roble 
Carlsbad, CA 92009 
(800) 228-6367 

(819) 431-0077 local 
(619) 431-1372 Fax 


A High-Performance 
Wireless Act 


Performing amazing wireless data 
communication feats is our specialty. The 
lQnet™ monitor and control unit from Coded 
Communications lets you remotely monitor water 
pumps, switches, fans, alarms and other controls, 
without using a hard-wire data line. Not only 
can you receive status updates and reports from 
miles away, you can activate the controls via 
the same wireless link. The lQnet™ digitally sends 
information over radio channels, eliminating 

the costs of leased telephone tines. It comes 
complete with Coded'’s /Qmodem" and two-way 
fadio in a ruggedized housing. if you need 
spectacular data communications performance, 
let Coded’s wireless act dazzle you. 


Coded Communications 


Keeping data on the move 
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lightning surge protection, is called the 
lightning protection subsystem. It ties 
into the earth electrode subsystem. 
Typically, a tower is provided with a 
lightning rod that extends at least 2 feet 
above and close to the tallest object on 
the tower. This object may be a beacon 
or an antenna. When both are placed on 
top, two rods are mounted, one to serve 
each object. The rods are intercon- 


nected at the top and connected to the 
tower frame. 

Downeonductors are provided to 
channel] the surge currents to the earth 
electrode subsystem below. The down- 
conductors are bare copper cables that 
run along the tower leg(s) outer face. 

This configuration helps to intercept 
strikes occurring at intermediate levels. 
Because the tower, rods and downcon- 


Serious Products For Those 
Concerned With 
Communication System Reliability 


The most important factor in the reliability of your communication systems is 
the power source, If minimum down time is your responsibility, your 
selection of these power products will demonstrate that you take your job 


seriously, 


DC CONVERTERS utilize a rugged mounting system and circuitry that have 
been field tested to withstand the high vibration, heat, dust and “dirty” voltage 
on heavy equipment, rail cars and eleciric fork-lifts. 


HEAVY DUTY POWER SUPPLIES momufactured rugged 
enough for offshore platforms, remoie sites, and aboard ships. 
The circuitry is conformal coated for protection against salt 
spray and moisture, The cases are corrosion 

resistant cnodized aluminum. 


BATTERY CHARGERS utilize well regulated circuitry 
that keeps your stand-by batteries in peak condition 
without overcharging. Heavy duty mounting plates 
ond an anodized aluminum case permit permanent 
vehicle mounting or use in hostile remote site 


applications. 


RACK MOUNT DC AND AC POWER SUPPLY SYSTEMS 
have their reliability assured by use of solid state components rated to 
withstand 200% of the supply's rated power. This 
assures your cellulcr and microwave systems of an 
excellent power source. 


INVERTERS transform 
battery power into useful AC power with high efficiency 
(85%) and clean output. some units also operate as 
battery chargers, keeping a peak charge on a stand-by 
bank. 


So if reliability is one of your concerns, send or call 


for our complete catalog today. 


< 
é RELIABILITY BEYOND COMPARE 
P.O. Box 1306 » Newport Beach, CA 92663 = Phone: (800) 854-3906 «FAX: (714) 957-1621 
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A technician clamps a grounding strap to 
exposed waveguide. Weatherproofing later 
is applied. 


ductors are interconnected, numerous 
parallel paths to ground are present, 
providing lower overall impedance to 
dissipate lightning currents, Theoretical- 
ly, no one path contends with the full 
brunt of the current flow. 

Items mounted on the tower receive 
special grounding — treatments. 

faveguide, antennas and electrical con- 
duits are treated to dissipate the current 
surge without damage. 

Waveguides are grounded at two or 
three points along their runs. Specifical- 
ly, the waveguide for the uppermost an- 
tenna Is grounded at a point near the an- 
tenna. The waveguides are grounded at 
the bottom of the runs just before mak- 
ing the vertical-to-horizontal transition. 
The waveguides are grounded once 


in woh 
OLA aioe EE ee a ep 


Guy wires are interlaced with ground leads 
attached with clamps of a special, dissimi- 
lar metal type and connected with the guy 
anchor's earth electrode subsystem. 


Two ways ROHN’s 20 year tower 
warranty can make money for you 


Insurance 


Your insurance company may give you a reduced 
premium. Insurers love the ROHN  warran 
because it reduces their liability. For the first five 
years your tower is guaranteed against failure due to 
ice or wind in excess of design, and it is guaranteed 
for 20 years against failure due to corrosion. 


Site Value 


A higher value if your site is sold. The ROHN 
warranty can transfer to a new owner, and that means 
your installation is worth more money. 


ROHN. 


Division of UNR Industries, Inc. 


6718 West Plank Road 
P.O. Box 2000 
Peoria, Illinois 61656 
Phone: (309) 697-4400 
FAX: (309) 697-5612 
Circle (12} on Fast Fact Card 
"43 years of service to the 
communications industry" 


again at the entry port leading into the 
facility. 

These multiple grounding connec- 
tions ensure that surge currents are 
shunted while still outside of the facili- 
ty. In lightning-intensive areas, the ad- 
ditional precaution of grounding the 
waveguide flex-to-rigid transition inside 
the facility is taken, 

Antennas are grounded inherently 


through incidental contact with the tow- 
er as part of the mounting process. Feed 
horns typically are grounded to the tow- 
er frame, 

Ac conduit delivering power to the 
tower beacon is grounded at the vertical- 
to-horizontal transition. 

Additional tower grounding is provid- 
ed at the waveguide ice shield and sup- 
port structure. These assemblies are 


Synthesized Repeater/Link with NEW Digital Paging Option 


transmitter. 


Ranger's repeater line is housed in a standard 19” compact rack enclosure 
and includes a built-in, auto select 110/220 VAC power supply. There is 
plenty of room left over to mount the optional duplexer, CTCSS and/or the 
NRZ digital paging board. Ranger's use of a standard 15 pin multi-function 
interface connector (MFI), ideally located on the rear of the unit, makes 

for very easy installation of external accessories and options. 


The Ranger line of economical, synthesized repeaters may be used as 
full duplex radios for base stations, community repeaters, leased-line 
elimination, point-to-point communications, full duplex links for 2-way 
communication systems or with the NRZ option as a digital paging 


STANDARD FEATURES 


© Reliable Synthesized Design © Thermostatically Controlled Cooling Fan 
© 110/220 VAC Operation @ Variable RF Power Output © Modular 
Construction © Multi-Function Interface © Continuous Duty Cycle 

© Front Panel Located TX and DX Deviation Indicators 


3377 Carmel Mountain Rd. 
San Diego, CA 92121 


RANGER 


Communications, Inc. 


For further information please contact: 


Tel: (619) 259-0287 @ Fax: (619) 259-0437 Copyright, Ranger Communications, Inc. 1992 
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bonded and grounded to the tower ring 
to discourage icing. Climbing ladders 
that extend close to the ground are 
grounded to the ring. The facility fence 
is bonded and grounded to the tower 
ring. 

Electrically speaking, these measures 
are intended to present a continuous, 
low-impedance discharge path to an im- 
pinging strike. 


Shelter grounding (external) 
Equipment shelters are grounded to 
the earth electrode subsystem at each 
corner of the skids. 
These connections, as with most ex- 


Lightning damage 


Direct strikes, ac power surges, in- 
ductive coupling and ground poten- 
tial rise are ways in which lightning 
inflicts damage. 

A typical lightning strike can pro- 
duce thousands of volts and a propor- 
tional current flow. Currents range 
from hundreds to thousands of am- 
peres during the course of the dis- 
charge. 

Lightning may be drawn to any ob- 
ject in the vicinity, and may not 
necessarily strike the tallest. Some- 
times lightning strikes towers below 
their tops or objects side-mounted to 
towers. 


ternal bonds, are exothermic welds. The 
interior grounding system eventually ter- 
minates at the shelter skids, thus com- 
pleting the bond between the internal 
and external metals. 

All cables and wire entering and exit- 
ing the shelter are surge-protected. The 
ac service entrance is equipped with a 
fast-clamping surge arrestor that pro- 
vides an external alarm in the event any 
phase is unprotected through arrestor 
failure. 

Fiber optic cable sheaths and metal- 
lic strength members are severed and 
grounded at the facility entrance. Con- 
duits, pipes and fuel lines are bonded 
and grounded properly to the external 


When 
every 
second 
counts... 


TDM-I50: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 
division multiplex (TDM) digital audio processing and 


complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 


superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 
150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


self-healing diagnostics, and battery backup. 
Eight levels of multi-channel radio and tele- 
phone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you’ll 

ever need, Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 

reliable you can buy, and have 

been since 1970. 


CALIDA: Big console flexibility for smaller systems 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


Mini-TDM-150 Desktop Console 


(Gorsacom 


SYSTEMS, Inc. 


Circle (14) on Fast Fact Card 


16 Mobile Radio Technology 


AC PROTECTIVE 


The ac protective subsystem (green) is a 
dedicated wire safety network that pro- 
tects people and equipment from ac- 
generated fault currents. 


SIGNAL REFERENCE 


The signal reference subsystem (green) 
grounds dc-operated equipment racks and 
cabinets, and handles higher frequencies. 


grounding ring, 

All precautions are taken to ensure 
that metal objects within the facility rise 
and fall at the same electrical potential 
during an clectrical surge while surge 
currents pass harmlessly through 
preselected channels. 


Shelter grounding (internal) 

Inside the shelters, similar measures 
are taken to bond and ground all metal 
objects, racks and frames using selee- 
tive internal grounding systems. that 
eventually terminate to the carth elec- 
trode subsystem. 

The ac power distribution system is 
provided with a dedicated green wire 
safety network intended to protect peo- 
ple and equipment from ac-generated 
fault currents. This system is called the 
equipment protective subsystem and is 
required at all MCI facilities. regardless 
of type. 

The de-operated communications 
equipment similarly is provided with a 
salety-signal grounding system specifi- 
cally designed to handle the higher fre- 


Digital ANI 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet 
prices from $69 to $121. 
Call for brochure. 


April 1992 
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quencies inherent to this type of facili- 
ty. All racks and cabinets of de-operated 
equipment are grounded selectively to 
this dedicated system. Call the signal 
reference subsystem. it has multiple 
connections to the earth electrode sub- 
system. 

The battery plant for the facility is 
referenced to the earth electrode sub- 
system by dedicated means. The de 
power distribution system is provided 
with an isolated de return path to ensure 
that all de return currents are channeled 
back to the battery through dedicated 
means, 

This provision avoids dividing de re- 
turn currents among other grounding 
conductors and provides interference- 
tree de power, as well as limiting ex- 
ternally produced surge currents with- 
in the de distribution system, 


Acknowledgement 


This information first appeared in the ENTELEC 
‘89 Technical Papers volume. 


|GSC| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


cqushcraft/Signals 


BASE ANTENNAS 


WELDED YAGIS 


+ All-welded unit construction 

+ No adjustments ever needed 

« Waterproof design 

+ Stainless steel hardware 

+ Pigtail mounted N-female connector 


Yagi Selector Guide 
Survivability | 
mph 
125 
125 
125 
125 


125 
125 


+ Fiberglass radome * DC grounded 

« Plated copper laminated radiator 

+ N-female connector 

* Weatherproof UltraLink Cable™ 
pigtail - 150 watt capability 

+ Broadband performance 

* True omnidirectional performance 

« VSWR 1.2:1 or less 


Survivability 
mph kph 
125 200 


eee aoe Call us today 
125 200 for all your 


antenna needs. 
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1-800-258-3860 
FAX: 1-800-258-3868 


P.O. BOX 4680, 48 PERIMETER ROAD, MANCHESTER, NH 03108 USA 
TELEPHONE: 603-627-7877 + TELEX; 4949472 + FAX: 603-627-1764 


Sweep frequency to 
tune, troubleshoot antennas 


Reflected signal measurements made over a wide range of frequencies 
provide a better picture of antenna performance than pulsed TDR or VSWR 
readings. Demanding users require on- and off-frequency readings. 


By Wayne R. Openlander 


Radio installers and service techni- 
cians encounter many situations that 
cannot be analyzed with a transmitter 
and wattmeter alone. Knowledgeable 
antenna users are aware of this and re- 
quire that off-frequency as well as on- 


Openlander is chief technology officer at Direct 
Conversion Technique. Des Plaines, IL. The com- 
pany manufactures the portable scalar network 
analyzer mentioned in the article. 


450MHz MOBILE ANTENNA 
FREQUENCY DOMAIN REFLECTOMETRY 


frequency reflection measurements be 
made—both before and after an anten- 
na is installed. 

Such on- and off-frequency measure- 
ments sometimes are called frequency 
domain reflectometry (FDR) to 
differentiate them from time domain 
reflectometry (TDR) measurements. 

Frequency domain measurements are 
used because they can analyze antenna 
and feedline performance at all operat- 
ing frequencies. whereas TDR is much 
more limited in its capabilities. 

Figure | below shows just how much 
information a single FDR measurement 


VSWR 


oo 


T-LINE POWER LOSS 
22.5% AT 383MHz 


ANTENNA REFLECTION 


T-LINE LENGTH 
13.3 FEET 


BANDWIDTH 20MHz 


150MHz MOBILE ANTENNA 
FREQUENCY DOMAIN REFLECTOMETRY 


can yield. From this one sweep, the an- 
tenna’s center frequency and bandwidth, 
and the transmission line’s length and 
power loss may be determined. 


Background 

TDR measurements were developed 
for TV cable quality control and popu- 
larized for community antenna televi- 
sion (CATV) systems troubleshooting. 
But TV signals, unlike FM radio sig- 
nals, contain amplitude modulated 
pulses for picture and synchronization 
information. 

Because TDR simulates a TV signal's 


VSWR 
co 


OFF-FREQUENCY 
RC ABOVE 0.80 


ON-FREQUENCY RC 
LESS THAN 0.33 


CENTER FREQUENCY 
434.5MHz 
VSWR 1.2771 


400 450 500 
MHz 


OPERATING FREQUENCY 


MHz MHz 


Figure 1. A single FDR measurement can yield much informa- 
tion. From this one sweep, a 450MHz mobile antenna's center 
frequency and bandwidth, and a transmission line’s length and 


power loss may be determined. 


100° 150 200 
MHz 


OPERATING FREQUENCY 


MHz MHz 


Figure 2. Chart of a satisfactory antenna. The off-frequency reflec- 
tion coefficient is greater than 0.80, The VSWR at the operating 
frequency is better than 1.20:1. 
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RURAL TELEPHONED 


The new low cost FCC & DOC approved 
RT8 Rural Telephone System 
is a breath of fresh air. 
Affordable & reliable telephone service 
is now available for any budgel! 


MODEL RT8—RU 


Rural Telephone Remote Unit 


e® @ @ ®@ 
POWER XMT OTMF BUSY Le Connect Systems Inc 


Connect Systems Inc. 


Rural Telephone Terminal Unit 
x MODEL RT8—TU 


=) 
a £2202 ®@ @. 
REC 


DIMF =XMT ¢jp — Bee bowen 


RT8-RU $299  RIT8-TU $299 


Prices are dealer net. 


FEATURES Inquire about volume export pricing. 
e FULLY FCC & DOC ; , ; 
APPROVED The RT8 system is fully microcomputer controlled allowing techniques and 
e REGENERATED DTIMF OR features which are simply unavailable in other systems. For example, the 
PULSE DIALOUT Terminal Unit can be set to dial the TELCO with fully regenerated DTIMF 


. OEVREIEES San oreo or Pulse regardless of whether you use a Touchtone or Dial Pulse 
ote end. 
° USER PROGR "AMMABLE Telephone at the remote end 


| Installation is a breeze. Sim 
5 ply connect the Terminal Unit to any duplex 
: orion” radio set and a phone line. Connect the Remote Unit to a duplex radio 
TELCO CADENCE. set and any telephone of your choice. Suddenly the remoted telephone 
e PRECISE HOOK FLASH behaves just like it was connected to the TELCO with twister pair! 


® ONLY THREE CONNEC- , F 
TIONS TO EACH RADIO If desired, the Terminal Unit can be set to allow up to eight remote sites 


¢ TWO TRANSFORMER to share a single phone line. Overdialing rings only the desired phone. 
HYBRIDS Lockout prevents eavesdropping or interference from the other remote 
¢ 42 VDC POWERED sites which are not involved in the current communication. 
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Comparison of commonly available 
FDR measurement instruments 


SWR analyzer Typically $90-$100 

Intended primarily for radio amateurs and shortwave listeners, the SWR 
analyzer is available in two versions, one to cover IMHz to 30MHz, the 
other to cover 140MHz to 170MHz. The analyzer’s frequency display is a 
printed dial. The IMHz-to-30MHz version uses a bandswitch to cover the 
frequency range. 


Antenna match indicator Typically $650-$950 

Versions of the antenna match indicator are available in the frequency band 
from IMHz to SOOMHz, the UHF highband and the cellular and special- 
ized mobile radio (SMR) bands. These instruments use either a printed dial 
or a voltmeter to display frequency. The IMHz-to-SOOMHz version has a 
digital voltmeter and bandswitching. The other versions cover single bands. 
The frequency accuracy is specified as +2%, and SWR accuracy is esti- 
mated as —15dB equivalent directivity. 


Continued on page 22 


requirements, TDR pulses can, by 
measuring the echo’s time delay, find the 
location of the ghost-causing flaws ina 
cable TV system. 

FM systems respond much different- 
ly to ghosts and echoes than video sys- 
tems do. For most purposes, minor 
flaws in an FM radio system cause no 
appreciable losses. Instead, they slightly 
increase the transmission line ripple and 
shift the connected elements’ apparent 
resonances. 

The result is that, although pulsed 
TDR measurements may give an in- 
teresting picture of the connectors, 
transmission line and antenna, they give 
little information about the actual per- 
formance. 

Frequency domain measurements, on 
the other hand, accurately simulate the 
cable's actual use. Even though the 
desired TDR echo may be extracted 
from the FDR measurement, frequen- 
cy domain measurements give the user 
additional information about the sys- 
tem’s frequency-selective performance, 

Therefore, for FM systems, FDR 


Color 
Touchscreen 
Consoles 
from Avtec 


Keep In Jouc 
with ACCESS" 


ACCESS" - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Avlec is a icensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


Call or write today - 

AVTEC, INC. 

4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA 
(803) 892-2181 © FAX (803) 892-3715 


Avtec 
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When we talked to technicians about service monitors, 
they told us they were too busy to talk. 


Now, the new HP 8920A 
solves test problems in less 
time, so you have more. 


In radio testing, you have to work 
fast to keep up. And when it comes 
to working fast, the new HP 8920A 
RF Communications Test Set can 
put you way ahead. For just 
$13,800* 


It's ready to go when you are. Just 
connect your AM, FM, SSB or cellular 
radio to the HP 8920A to get receiver 
results. Push the TX key to automati- 
cally tune and measure transmitter 
frequency, power, deviation and 
audio power. Push another key for 
full duplex measurements. 


And it goes wherever you need 

it. At only 35 pounds, the HP 8920A 
has all the precision trouble- 
shooting tools you need in the shop 
or field. That includes an oscillo- 
scope, duplex signal generator, AC/ 
DC voltmeter and optional signal- 
ing encoder/decoder. You can add 

a spectrum analyzer with built-in 
tracking generator and RF probe to 
make short work of hard problems. 
And a built-in controller lets you 
automate routine tasks. 

So, if test problems are tying you 
up, talk to HP. Call 1-800-752-0900, 
and ask for Ext. 2149. We'll send 
you a free video that shows how 
fast the HP 8920A can give you 
more time. 


There is a better way. 


G HEWLETT 


PACKARD 


“US. Price only. 
M190) Hewlert- Packard Co, TMSPK IO A/MRT 
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Checkmate III features: 

® Attractive ABS Black Case 
© Size 3%" x 2%," x *%6" 

e Single “‘AA”’ Battery 

* Variable Volume Control 


Continued from page 20 


Scalar network analyzer Typically $1,800-$2,000 

Versions of the scalar network analyzer are available for 1.5MHz-to- 
60MHz, 1OMHz-to-525MHz and 700MHz-to-1,200MHz ranges. All ver- 
sions have continuous tuning with no bandswitching. They have temperature- 
compensated oscillators, temperature- and linear-compensated RF detectors 
and a frequency counter display. The frequency accuracy is better than 
100ppm. The user can calibrate the SWR accuracy to better than —20dB 
equivalent directivity. 


Spectrum-network analyzer Typically $12,000-$24,000 

A spectrum analyzer is combined with a tracking signal generator and 
an external reflection bridge to form a spectrum-network analyzer. The in- 
struments cover from 100kHz to 1.2GHz or 2.4GHz. The signal generator 
is a swept-frequency synthesizer. Measurements are displayed on a cathode- 
ray tube (CRT) or output to a printer or plotter. Frequency accuracy of 10ppm 
is typical. SWR is displayed in decibel return loss with 30dB to 40dB equiva- 
lent directivity. 


Continued on page 24 


measurements are far more useful and 
desirable than TDR measurements. 


FDR measurements 

First determine whether the antenna 
installation meets industry standards. 

Most installers accept a maximum 
reflection loss of about 10% (a 1OdB re- 
turn loss or 2:1 VSWR), yet they also 
accept transmission line losses of as 
much as 20% (a IdB insertion loss). 
This willingness to accept higher trans- 
mission line than reflection losses prob- 
ably stems from misunderstandings 
about the availability of FDR meas- 
urements. 

Figure 2 on page 18 shows, in 
schematic form, the swept-frequency 
loss of an antenna that exceeds the in- 
dustry standards (10% reflection loss). 

Notice that the degree of reflection is 
expressed as a reflection coefficient 
(RC) as well as VSWR. VSWR meas- 
urement is useful only with lossless 
transmission lines connected to nearly 
ideal antennas. Rather than VSWR, the 
antenna expert is more likely to use ei- 


E 2 NOICE 


CHECHMATE I 


Options 

* Automatic Reset 

¢ Low Battery Alarm 

e 2-Channel 

¢ Multiple Address 

© Vehicular/Desktop Amplifier 
Charger 


© Voice Storage 


The Shinwa Checkmate III is a 2-tone se- 
quential tone and voice pager compatible — 
with many tone and voice paging systems 
such as Plectron, Motorola, and GE. 


‘The Pacesetter in Communications” 


Shiawe of America Inc. 
PO Gor 26407 ty OH 23 Zo 


Owionen 
}G00-6274722 FAX "800 759.2 


Circle (20) on Fast Fact Card 


22 Mobile Radio Technology April 1992 


You've been wanting a 10 dBd antenna 
that really delivers 10 dBd all the way 
across the band. One that covers the 
entire 806-960 MHz range in 3 bands, 
allows for duplex cellular operation and 
has 1500 Watt power capability. 


We listened, and now you have one. 
The Celwave PD10183. 


It's the top performing, pattern constant 
throughout the band, 187 mph wind 
beating, transposed dipole array, 
copper radiating elements enclosed ina 
rigid fiberglass radome, omnidirectional 


stroke of genius that won't punch holes 
in your system, 

Whether you mount it upright or invert 
it, electrically downtilt it or add a 
directional reflector, anything less than 
a PD10183 is less than perfect. 


CELWAVE = 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Celwave, Route 79, Marlboro, NJ 07746 
(908) 462-1880 * (800) 321-4700 


#1992 Radio Frequency Sysioms, Inc 
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Vector-network analyzer Typically $23,000 and more 
The most advanced of the FDR instruments, the vector-network analyzer 
can include software for FDR-to-TDR conversion. It displays the time do- 
main equivalent of the FDR measurement. It displays decibel return loss 
or Smith chart polar graphs on its CRT or an external plotter with 10ppm 
frequency accuracy and —60dB or better equivalent directivity. 


If they're not ARMOR-FLEX... 


you can chew upa lot of antennas in a hurry! 


Are you howling mad about a strained budget and 
radio down time caused by broken antennas? Then 
get the ones tough enough to withstand the daily 
grind — ARMOR-FLEX™ portable antennas from 
The Antenna Specialists Co. 


@ Over 100 models cover virtually every portable 
application and connector requirement. 

@ Models available for Low Band, VHF, UHF, and 
800/900 MHz Trunking and Cellular, 

@ All antennas PVC-dipped or polyurethane molded. 
@ Individually tuned for maximum performance. 


® Stopes of Quaity”™ 

the antenna specialists co. 

a member of the Allen Group Inc, 

30500 Bruce Industria! Parkway ® Cleveland, OH 44139-3996 
TEL 216/349-8400 eFAX 216/349-8407 


Call or wate for your FREE 
ARMOA-FLEX™ Antenna 
Brochure with Portable 

Antenna Selection Guide 


© Copyright 1990 by The Antenna Specialists Co 
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ther return loss (the power ratio ex- 
pressed in decibels) or reflection coeffi- 
cient (the voltage ratio) to express the 
degree of reflection present on the trans- 
mission line. 

Reflection coefficient is the easiest 
value to express and to use in making 
calculations. The equivalent VSWR is 
included in parentheses. Table 1 on page 
26 shows the conversion from RC to 
VSWR and the effect on transmitted 
power, 

Figure 2 shows that, for an antenna 
to meet or exceed the threshold of ac- 
ceptability (10% power lost from reflec- 
tion; 20% from transmission), the off- 
frequency RC must average 0.8 (9:1 
VSWR) or higher, and the on-frequency 
RC must be 0.33 (2:1 VSWR) or lower. 

Figure 3 on page 26 shows a situa- 
tion in which the antenna or transmis- 
sion line is defective. A transmission 
line with excessive insertion loss, 
whether caused by water in the line or 
by deterioration of the shield or dielec- 
tric, shows off-frequency RC values of 
less than 0.8. 

Remember to take an average of the 
off-frequency RC to climinate variations 
caused by the transmission line itself. 
In Figure 3, a typical UHF antenna is 
connected to the transmitter with a 
transmission line loss of 3dB or more. 
Notice that the off-frequency RC never 
exceeds 0.5 (3:1 VSWR) while the on- 
frequency RC is an excellent 0.05 (1.1:1 
VSWR). 

Figure 4 on page 28 shows measure- 
ments made with a 450MHz collinear 
Magnetic-mount antenna. As part of a 
quality-control program, the antenna 
was measured as it came from the box: 
The transmitter-end connector was in- 
stalled improperly at the factory. 

The frequency domain plot for this 
antenna shows the unusual degree of off- 
frequency cable ripple. This excessive 
ripple indicates a transmission line fault 
or break. In this example, the system 
shows a good VSWR at 456MHz and, 
despite the bad connector, it would pass 
most antenna-testing procedures. The 
antenna’s actual resonance, before cut- 
ting, is just above 430MHz. 

Figure 5 on page 28 shows measure- 
ments made on a system with a trans- 
mission line break. In this example. the 
RC always is higher than the 0.33 value 
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We interrupt this magazine to bring 
you some important messages. 


RETUAN EVIE! MASTER DE LET ‘ } HE THN 


C-Mark II 2% ee C-Mark I 


C-Mark RMARRSS & 


C-Mark I singte-window 


AN decoder Diplay, - SLUCK-MIC REQUEST-TO-TALK 


List price $995. 


Only the new C-Mark Series of ANI decoders Find out more about the quality, economical new 
from Cimarron Technologies identify and i ent solution that gives you all the advantages of ANI and a 
display unique codes for all these messages. whole lot more. Contact your mobile radio dealer or 

Plus, we offer you a complete, versatile GE- ’ Jack Batchie, Sales Manager, Cimarron Technologies, 

____ Star/STAR compatible ANI 934 S. Andreasen 
e\ system that includes: Drive, Suite G, 
*CEU-1 sub-miniature Escondido, CA 
ANI encoder. 92029-1919, 
*C-Mark I decoder- 1-800-487-7184 
computer interface. = in USA and 
¢C-Mark Il single-window. “3 California. Or call 
*C-Mark III multi-window. Battery-operated = (6 9)738-3280. 


sBattery-operated, hand-held '"é-held programmer. . a 
programmer. . | 
No-hassle three-year warranty on mate- Cl MARRONI 
rials and workmanship. TECHNOLOGIES 
CEU-] ANI encoder. GE-STAR is a registered trademark of General Electric Corporation. 
List price $86. 
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ANTENNA WITH LOSSY T-LINE VSWR 


Table 1—Etfect of VSWR on transmitted power. FREQUENCY DOMAIN REFLECTOMETRY 


T-LINE POWER LOSS 
52.5% AT 100MHz. 
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Figure 3. Chart of a 150MHz mobile antenna with a lossy trans- 
mission line. The antenna provides an excellent VSWR over an 
exceptional bandwidth, but the off-frequency RC never meas- 
ures higher than 0.50%. 


When you've had all the snap, 
krackle, and pop you can take on 
your simplex radio system, don't 
give up hope. 


Zetron's Model 19 Simplexor 


simplex repeater extends the 
range of your simplex radio 
system simply, at low cost, and 
with no changes in your current 
radio system licensing. 


ZETRON Eliminate the noise, 


Phone: (206) 820-6363 Fax’ (206) 820-7031 call Zetron now! 
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CELLULAR BASE STATION AUTOTEST 


(Fully EAMPS & NAMPS Capable) 


AVAILABLE TODAY. 


Announcing the R2600 Cellular Base Station Test Option, designed to 
automate the optimization of Motorola RF cell site equipment’. This option 
consists of both the modified hardware, providing you the improved 
measurement accuracy required to meet manufacturers’ specifications, as well 
as “bulletproof” software, allowing a laptop PC to provide simultaneous control 
of the test equipment and cell site. 


Complete RF cellular base station optimization is yours as the R2600 can 
perform all RF tests per the system installation manual including RDM, 
signalling and voice channels, and scanning receivers. 


The menu-driven, user friendly program permits automatic downloading of site 
configuration data, eliminating time consuming manual entries by an operator 
while allowing test results to be printed or saved to a floppy disk. 


The R2600 can also handle subscriber autotest, inbound and outbound calling, 
and full diagnostic capability while on cellular channels; full screen spectrum 
analyzer, 50 MHz wideband tracking generator, sensitive “off-the-air” receiver 
— comprehensive total test capability not offered by any other manufacturer. 


Easy to use, easy to setup, transportable, intuitive to operate, and economical 
— with the R2600 you will always have the future shop. 
“HDIVLD Series 


For intormation on establishing your future shop. 


Call 1 -800-235-9590 
I (602) 441- ts 
BO bos psa MID 3170 2 Scottsdale, AZ 85252 (A) MOTOROLA 


“ MOTOROLA is a trademark of Motorola Inc 
€ Copynght 1992 Motorola Inc 
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rc ANTENNA WITH BAD CONNECTOR, cwp T-LINE WITH MAJOR FAULT VSWR 


FREQUENCY DOMAIN REFLECTOMETRY os FREQUENCY DOMAIN REFLECTOMETRY é: aa 


AVERAGE THE FREQUENCY 
DIFFERENCE BETWEEN THE DIPS 
AND CALCULATE THE LENGTH. 


400 450 500 
MHz MHz MHz MHz Miz 
450MHz GAIN ANTENNA OPERATING FREQUENCY 


Figure 4, Chart of a 450MHz, magnetic-mount gain antenna. The _‘ Figure 5, This is the chart of a transmission line with a major fault: 
manufacturer attached the transmitter connector incorrectly. The ‘It was cut about 100 feet from the transmitter. The halfwave fre- 
antenna provides a remarkably suitable VSWR at 456MHz, and quency is 3.84MHz. Notice the expanded RC and frequency 
it would pass most inspections. scales. 


It All Adds Up! 


Tomorrow's Technology with Today's Service. 


Offering Rush Delivery On These And y Need it fast? Marketronics' huge 


Other Fine Telecommunications Products. inventory levels enable us to ship most 
dy items immediately. 
Pant “FANDREW 


Vv Need technical assistance? Our trained 


Rr@) staff stands ready to assist you. 


om Vv For Low factory prices and the best 
service In the Industry, call us! 
® Suapet ef Ovabty NEW AR bh ! ’ ‘ 
Since 1976 Marketronics has been a leading U.S. supplier of 
telecommunications equipment to the world, Call and discover the 


db Mobile coger ~~ 
Call our toll-free order line: @ Marketronics 


, .Gr0 R BO RATION 
1 - 8 0 0 -845 -] 20 0 The Telecommunications Product Specialists 


A STOCKING DISTRIBUTOR OF TWO WAY RADIO EQUIPMENT, ANTENNA SYSTEMS, CABLE CONNECTORS, POWER SYSTEMS & ELECTRONIC TEST EQUIPMENT 
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POWER UP WITH ASTRON _ 
DC TO AC POWER INVERTERS... 


Opaiete u the followirig equipment from any 12vde source including: 
Cars, Trucks, Boats and RV's E 1G; 


Laptop,and notebook computers: 
Facsimiles 
Battery Chargers for laptop & notebook computers, cellular phones and camcorders. 
_ Computer peripherals, scanners and printers. 
Stereos, VCR and TV. 
Test equipment, power drills and other electronic equipment. 


SPECIFICATIONS 
PI-125 PI-250W PI-6O00W 
Output power 

30 minutes: 125 watis 250 watts 600 watts 
Surge: 200 watts 500: watts 1500 watts 
Gontinuous: 100 watts 200 watts 500 watts 
Input Voltage: 10 to 15 VDG 10.15 VDC 10to15VDG 
Output voltage: 115 VAG RMS + 6% 115 VAC RMS +5% 415 VAC. RMS. + 
Output frequency: 60 Hz+2% 60 Hz + 0.01% 60 Hz +.0. 01% 
Output waveform: modified sinewave, modified sinewave, modified sinewave, 

phase corrected phase corrected phase Cone eat 
Efficiency: 90% 90% 90%. 
Low battery alarm: 10.7V 10.7-V 10.7 V 
Low: battery shutdown: 10-V 10 V 10V 
Dimensions (H’x'W xL): 1:2" *3.5° x 4.5" 1.5" x'4.5" x 6" 3*x-9* x10" 
Weight: 14-02. 1.25 Ibs. 5.25 Ibs. 

Protection features: 
Over temperature: Electronic shutdown Electronic shutdown Etectronic shutdown. 
Overload: Electronic shutdown Electronic shutdown Electronic shutdown |: 
Short Circuit: Electronic shutdown Electronic:shutdewn Electronic shutdown 
Reverse polanty. Fuse Fuse Fuse 
‘Circle (27).0n Fast Fact) Card 
apie STRON 


GB GEPORAT on  Q Autry Irvine, CA 92718+ (714) 458-7277° FAX (714) 458-0826. 


Fault location, transmission line ripple 


A transmission line terminated at 
the far end in an open circuit, a short 
circuit or a dummy load returns to the 
near end.a reflected signal with a vary- 
ing amplitude depending on the input 
signal frequency. 

As the frequency changes, the RC 
from the transmission line shows a 
repeating series of peaks and dips. 
This ripple is caused by the construc- 
tive and destructive phase interference 
from the multitude of small reflections 
in the measurement system. 

The dips occur at frequencies cor- 
responding to n/2 wavelengths of the 
distance from the generator to the load 
or mismatch at the far end. 

When an antenna or other useful 
load is attached to the transmission 
line, this ripple is superimposed on the 
load’s reflection characteristics. 

The lowest dip frequency, the fre- 
quency at which the cable is 1/2- 


wavelength long, may be calculated by 
ayeraging the difference in frequency 
between several successive dips. Aver- 
aging is required because the interior 
reflections within the transmission line 
do not give dips at exact frequency 
multiples. 

The transmission line length from 
the generator to the fault may be found 
by dividing the average difference fre- 
quency between the dips into the trans- 
mission line’s velocity factor. Typical 
velocity factors (half the signal veloc- 
ity in the cable) are: 

> 325 feet/microsecond for solid 
dielectric cables (0.66 velocity factor). 

& 394 feet/microsecond for foam 
dielectric cables (0.80 velocity factor). 

> 492 feet/microsecond for air (1.0 
velocity factor). 

For the open coaxial cable example 
presented in Figure 5, the calcula- 
tions are: Dip 1, 152.88MHz; Dip 2, 


Table 2—Estimate T-line losses using off-frequency reflection measurements. 


T-LINE 
LOSS (DB) 


0.00 
0.22 
0.46 
0.70 
0.97 
1.25 
1.55 
1.87 
2.22 
2.60 


POWER 


LOSS (%) 


T-LINE 
LOSS (DB) 


3.01 
3.47 
3.98 
4.56 
5.23 
6.02 
7.00 
8.24 
10.00 
13,00 


POWER 
LOSS (%) 


50.0 
55.0 
60.0 
65.0 
70.0 
75.0 
80.0 
85.0 
90.0 
95.0 


156.56MHz; Dip 3, 160.44MHz; Dip 
4, 164.40MHz. The average dip fre- 
quency. difference is 3.84MHz. The ca- 
ble length (#8214 foam dielectric) is 
102.6 feet. 


Insertion loss 

The insertion loss calculation  as- 
sumes that the antenna is effectively: 
an open circuit when it is measured 
away from its operating frequency. Be- 
cause an open Circuit reflects all the 
signal, it has an RC of 1.0 (VSWR of 
co:1). The measuring signal neverthe- 
less is reduced by traveling up the 
transmission line to the end and then 
back to the measuring point. The 
reduction of RC from 1.0 therefore 
measures the cable attenuation. 

An RC measurement of 0.8 means 
that only 64% of the signal introduced 
into the cable is being reflected to the 
measurement point. The 0.8 figure is 
the reflected voltage, which, when 
squared, yields 0.64 for the reflected 
power. 

The RC measurement is a round-trip 
path. To derive the one-way loss, sub- 
tract RC from 1.0. Table 2 is provided 
for this purpose. 

Although it is not entirely accurate 
to assume an open circuit, if some 
judgment is used in selecting the test 
frequencies and if the peak and dip 
measurements are averaged, this meth- 
od yields useful approximations. 

For the example in Figure 3, the cal- 
culations are as follows: Frequency 1, 
95MHz, RC, 0.40; Frequency 2, 
105MHz, RC, 0.45. The average fre- 
quency is 1OOMHz, and the average 
loss is 52.5%. 


td 
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Model 813A Identi le 


Now there is a compact, affordable Morse code identifier that's 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 
radio identification. Introducing the Securitron Model 813A. 

The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone 
and repeat interval ... all in a rugged miniaturized design. For 
complete details on the Model 813A, contact Securitron today. 


(408) 263-6434 " 
Securitron Company « P.O. Box 32145, San Jose, Califo 
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FREEMAN ENGINEERING ASSOCIATES, INC. 


launches integrated paging and voice mailbox including 


Analog and Digital Paging 
Fax Mailbox Capability 


Networking with Trunk Concentration 


Redundant Voice Storage 


Outdial with Call Forwarding T-Span and Analog Trunk Compatibility 


“Today... send your messages at warp speed!” 
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WE BACK IT 


WE BUILD IT 


3100 Fifth Street, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 


Law 
tw 


Photo 1. A low-cost alternative of a spectrum-network analyzer is the portable scalar 
network analyzer. It combines an ultra-stable signal generator, frequency counter and 
reflection bridge in a battery-powered package. 


MARK is your 
|PERFORMANCE 
SOURCE 
FOR GRID 
ANTENNAS 


*Constructed Of 6063 Aluminum For 
Long Service Life 


*Low Windloading Characteristics 
*Universal Mount For Easy Installation 
*4- 15 Foot Diameters 

*Frequency Bands 335 - 2700 MHz 


*De-icing Available 


MANUFACTURING LINE-OF-SITE ANTENNAS FOR OVER 40 YEARS 


Radiation Systems, Inc. 

Mark Antennas Division 

1757 Winthrop Drive, Des Plaines, IL 60018 U.S.A. 
Tel 708-298-9420 * Fax 708-635-7946 
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Continued from page 24 


set as a standard for this article. By cal- 
culating the halfwave frequency from 
the input to the break, the break’s loca- 
tion can be pinpointed. (See “Fault Lo- 
cation and Transmission Line Ripple” 
on page 30.) 

Reflected signal measurements made 
over a wide band of frequencies provide 
a much better picture of an antenna’s 
performance than either pulsed TDR or 
narrowband VSWR readings. Thus, on- 
and off-frequency readings are impor- 
tant to demanding users as part of the 
installation and maintenance contracts 
for their antenna systems. 

To get the full benefit of these meas- 
urements, the measuring instrument 
must be lightweight and battery- 
powered. It should be highly stable and 
accurate. It should be able to display 
measurements not only near zero, but 
with an RC value from 0.8 to 1.0 (9:1 
to ©:1 VSWR). 

Low-cost SWR analyzer and anten- 
na match indicators do not have the fre- 
quency stability and measurement range 
to make adequate frequency domain 
measurements. Although inexpensive 
and portable, these instruments typically 
use printed dials or voltmeters to dis- 
play the operating frequency. They lack 
temperature compensation on either the 
signal generators or the signal detectors. 
Their designs include no steps to com- 
pensate for detector diode non- 
lincaritics. 

Professional installers are more like- 
ly to use a spectrum-network analyzer 
to make frequency domain measure- 
ments. When combined with an exter- 
nal reflection bridge, the spectrum- 
network analyzer can make precise {re- 
quency domain reflection meas- 
urements. 

Nevertheless, these instruments are 
heavy and expensive. When used in the 
field, they may be subject to damage, 
and they may attract thieves. 

A lighter and lower-cost alternative is 
the portable scalar network analyzer. 
(See Photo | above.) It combines an 
ultra-stable signal generator, frequency 
counter and reflection bridge in a 
battery-powered package. Although not 
as versatile as a spectrum-network 
analyzer, a scalar network analyzer is 
a strong choice for FDR measurements. 


ER 


Here’s the most 
comprehensive line 
in cellular 
test equipment... 


And it’s free! 
-800-245-6356 


Model ACI Model CT400 Model CT2500 Model CT3500 
Antenna Coupler SWR & Field Strength Meter Cellutar Tester/Simulator Cell Site Simulator 
Communications Service Monitor 


Got cellular telephone testing requirements? Need simple but comprehensive solutions? It’s as easy 
as dialing the phone. Dial Wavetek. We offer a full range of testing solutions. One of our product 
specialists can help determine the best Wavetek model for your needs. And all you have to do is dial 
1-800-245-6356. It could be the most cost effective call you will make. For free. 


WAVETEK 


5808 Churchman Bypass * Indianapolis, IN 46203-6109 * 317-788-9351 * 1-800-245-6356 
Telex: 217124¢ Fax: (317) 782-4607 
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How to use 


microwave waveguide 


Basic information about microwave waveguide, connectors and other 
devices helps you to make economical choices of waveguide types and 
materials for radio communications backbone networks. 


By Robert P. Williams 


As more and more land mobile radio 
system operators use point-to-point 
microwave radio backbone networks, 
their need for waveguide transmission 
line increases. The following informa- 
tion is intended to help microwave net- 
work users understand the proper selec- 
tion, installation and use of waveguide. 
Waveguide normally is a hollow-tube 
uniconductor with an air dielectric. 

Most two-way radio and radiopaging 
systems use coaxial cable to connect ra- 
dio equipment at frequencies as high as 
IGHz. Coaxial cable has great merit as 
transmission line: low cost; wide band- 


Williams is quality control manager at Gabriel 
Electronics, Scarborough, ME. 


width; small size; casy installation: use- 
ful from de to all radio frequencies; 
suitable impedance characteristics; and 
mechanical flexibility. Coaxial cable can 
be used outdoors with relatively long 
life, provided its outer jacket is of high 
quality and the jacket does not con- 
taminate the dielectric. But at higher fre- 
quencies, coaxial cable’s attenuation 
(signal loss) becomes a major concern. 

The primary reason for using 
waveguide above 2.7GHz is that it pro- 
vides minimum attenuation. Other fac- 
tors making waveguide the transmission 
line choice at microwave frequencies in- 
clude its: 

* maximum power handling capabil- 
ity, which is especially important in ra- 
dar applications. 

* impedance-matching qualities, 
which keep voltage standing wave ratio 


Table 1—Typical attenuation at 4GHz (4,000MHz) for various transmission line. 


TYPE DESIGNATION 
RG-213 


DESCRIPTION 


copper coax cable, 


ATTENUATION PER 
100 FEET IN dB 


solid dielectric 


9913/9086 
(RG-8 type) 
78-inch 


copper coax cable, 
semi-solid dielectric 


aluminum coax (hardline), 


foam dielectric 


1 5/s-inch 


corrugated copper coax 


foam dielectric 


15-inch 


corrugated copper coax, 


air dielectric 


WR-229 


WE-37 


copper rectangular 
waveguide 


copper corrugated 


elliptical waveguide 


WC-281 


copper circular 
waveguide 


(VSWR, or return loss) to a minimum. 

* long life, with a minimum amount 
of degradation. 

Typical attenuation values in decibels 
per 100 feet, all at 4GHz, for various 
coaxial cable and waveguide configura- 
tions appear in Table | below. These 
figures show the improvement wave- 
guide offers in comparison to dielectric 
and air coaxial cable. 

A large number of waveguide sizes, 
corresponding connector flanges and 
other waveguide devices is available. 
Waveguide size is a function of frequen- 
cy. Characteristics and tolerances, as 
well as standardization objectives, are 
documented well in the following stan- 
dards and specifications: 

¢ EJA—Electronic Industries Associ- 
ation, Washington, DC. 

¢ DOD—U.S. Department of De- 
fense, various departments (MIL-STDS 
and MIL-SPECS). 

¢ /EC—International Electrotechnical 
Commission, International and Foreign 
divisions. 


Waveguide types 

The cross-sectional shape of 
waveguide serves to describe its type. 
The inside dimension in decimal inches 
(x 100) identifies rectangular and cir- 
cular sizes. The inside dimension of 
waveguide has everything to do with the 
selected wavelength (and therefore the 
frequency) of operation. Elliptical 
waveguide sizes typically are identified 
by the lowest operating frequency in 
gigahertz (X 10). 

Table 2 on page 36 describes the three 
principle types of waveguide transmis- 
sion lines: rectangular, elliptical and 
circular. 

Rigid, straight guides in various 
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For top quality Decibel Dynamic RE Antenna Systems and 
fast delivery of HELIAX® Coaxial Cables and Connectors 


1-300-229-4706 


DECIBEL ~ "ANDREW 


— 
_ 
~ 
_~ 
_ 

~ 


ce || 
Dedicated to the Fine Art Foam, Air & Superflexible 
of Radiation Management! Coax Cables & Connectors! 
DECIBEL PRODUCTS 
69610, D 


An Alllance Telecommunications Company 


| allas TX 75356-9610 + Order Holline 1-800-676-5342 + FAX 1-800-229-4706 + Phone (214) 631-0310 » FAX (214) 631-4706 
! peat Circle (32) on Fast Fact Card 


Table 2—Waveguide type descriptions. 


RECTANGULAR ELLIPTICAL CIRCULAR 


WR — waveguide, WE — waveguide, WC — waveguide, 
rectangular elliptical circular 


Examples of waveguide samples that might be used at 4GHz: 


WR-299 WE-37 WC-281 
(a= 2.29 Inches) (3.7GHz) (D=2.81 inches) 


Examples of waveguide sizes that might be used at 11GHz: 
WR-90 WE-108 WC-109 
(a=0.90 inch) (10.8GHz)} (D=1,09 inches) 
*b = a/2 (a is broad wall) *2b = 2a/2 


EIA Standard RS-261-B, manufacturer’s catalog EIA Standard RS-200-A 
MIL-W-85 specifications MIL-W-23068 


MIL-W-3970 (general specification) 


length are commercially available for and size WR-42 has inside dimensions 
the typical communications frequency of 4.2 inches x 0.17 inch, for example. 
range of IGHz to 26GHz. The Not all rectangular sizes have an 
waveguide size WR-650 has inside  inside-dimension aspect ratio of 2:1 be- 
dimensions of 6.5 inches X 3.25 inches, cause some early waveguides were 


RELIABLE 
2-WAY RADIOS 


For Quality manufactured 
mobile radiotelephones 
with technical support, 

custom software, 

widebandwidth, 
CTCSS tones, 
and cloneable 
CONTACT: 


TAD RADIO 


of Canada inc. 


509) 326-1511 


Fax {509)326-1430 Canada Ph(604)545-1150 
P.O. Box 10160, 612 N. Maple, Spokane, WA 99209 
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made of architectural brass tubing with 
outside dimensions of 2:1, broadwall-to- 
height. 

Normal wall thicknesses, which typi- 
cally are 0.080-inch for WR-650 and 
0.040-inch for WR-42, are changed for 
special applications. ‘‘Heavy-wall” 
waveguide fits high-pressure, high- 
power applications. ‘‘Half-high”’ 
waveguide is used for restricted space 
applications. ‘“Thin-wall”” waveguide is 
used where weight limitations are 
imposed. 

In addition to transmission line, rec- 
tangular waveguides are used in the 
fabrication of microwave devices, such 
as antenna feeds, directional couplers 
and coaxial cable-to-waveguide 
adapters. 

Materials used in the fabrication of 
waveguides and considerations for each 
material are listed in Table 3 on page 
38. Silver plating is used on waveguide 
intended for use where minimum at- 
tenuation is important. Otherwise, 
oxygen-free, high-conductive (OFHC) 
copper provides an economical alter- 
native. 

It is most important that the inside of 
any type of waveguide be smooth, clean, 
non-porous and dry to provide maxi- 
mum performance and reliable long- 
term communications. Furthermore, 
dents or discontinuities cause poor 
VSWR and distortion. 

Cleanliness and dryness can be en- 
sured by pressurizing the waveguide 
with a dehydrator. For best results, the 
pressurized air’s dew point should be 
kept below the lowest expected outside 
air temperature to avoid the formation 
of frost or condensation on the 
waveguide’s inner wall. 

Much of this discussion of rectangu- 
lar waveguide applies to elliptical and 
circular waveguide, too. But it may be 
helpful to compare the merits and limi- 
tations of each type. 

* Rigid rectangular waveguide: 

(1) is used for transmission line and 
many microwave devices, including 
bends, twists and adapters. 

(2) can be made in any custom 
length, as much as 20 feet. 

(3) highly satisfactory VSWR (RL) 
and impedance-matching qualities. 

(4) requires many connecting flanges 
on longer runs, with each flange being 
subject to RF and pressure leakage, and 
each subject to mechanical mismatches 


MAXRAD Products Are ——— By 


“Vilcwod Wakes the Difference 


MAXRAD’s Nonglass antennas, unlike 
glass-mounted antennas, allow a 100% 
signal transfer to the radiating element 

with no through glass loss. 


MAXRAD offers a complete selection 
of 3dB or 5dB gain antennas for 800-900 
MHz, Cellular and SMR applications. 
Our elevated feed and 3/4” hole mount 
antennas are available in black or chrome 
with various cable and connector options 
to suit your application. 


All MAXRAD state-of-the-art products 
are now warranteed for 2 years. 


2495 Pan Am Blvd, a“ 
EIk Grove, IL 60007 
Voice: (708) 595-3933 


Fax: (708) 595-3951 
: State of the Art Antennas 


ASSOCIATED SYSTEMS 
(603) 472-2297 
Territory Covered: CT, ME, MA, NH, RI, VT 


AURORA MARKETING CO. 
(303) 758-3051 
Territory Covered: CO, WY, UT, Eastern MT, Eastern ID, NM 


BILL BROWN COMPANY 

(404) 939-7075/1395 

Territory Covered: AL, AR, DE, DC, FL, GA, LA, MD, MS, 
Southern NJ, NC, Eastern PA, SC, TN, VA, WV 


HAROLD J. CURRY SALES CO., INC. 
(913) 381-1013 
Territory Covered: Southern IL, IA, KS, MO, NE 


KENNEDY ENGINEERING 
(213} 690-8090 
Territory Covered: AZ, CA, NV 


MANON ENGINEERING 

(206) 827-7449 

Territory Covered: AK, HI, Western 1D, Western MT, OR, 
WA, Pacific Trust Territories 


MELBY COMMUNICATIONS 
(612) 884-7688 
Territory Covered: MN, ND, SD, Western WI 


R.F. MARKETING 

(317) 849-8662 

Territory Covered: Northern IL, IN, KY, MD, MI, Western PA 
WV, Eastern WI, OH 


D. W. SCOTT ASSOCIATES 
(713) 351-7420 
Territory Covered: TX, OK 


SIGMA MARKETING 
(203) 531-5115 
Territory Covered: New York City & Northern NJ 


a LALA AAA hbk bd db bdih iki 


Circle (34) on Fast Fact Card 


Table 3—Waveguide materials. 


ALUMINUM ALLOY 
1100, 6061, 6063 


used for large 
waveguide or limited 
weight requirements 


reasonable compromise 
of electrical 
characteristics 


welded construction 


COPPER ALLOY 


‘commercial bronze’ 
90% copper, 10% zinc 


good for fabrication 
of microwave devices 


strong and corrosion- 
resistant, but 
lower conductivity 


easy to solder or 
braze 


COPPER (OFHC) 


oxygen-free 
high conductivity 


excellent low 
attenuation, stable 
waveguide transmission 
line for rectangular, 
elliptical and circular 
guides. Highest 
conductivity, corrosion- 
resistant, widely used 
in industry. 


Example of WR-137 (7GHz) attenuation in dB per 100 feet:* 


2.00 
(1100 aluminum alloy) 


2.32 


1.56 


*MIL-HDBK-216, ‘RF Transmission Lines and Fittings,” 1962. 


that cause higher VSWR (lower return 
loss). 
(5) has only single or plane polari- 
zation, and only one RF communication 
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frequency at a time may be propagated 

down the line. The field pattern of the 

guided wave is called mode. 
© Elliptical waveguide: 


LOVE, TH 


(1) is popular because it is semi- 
flexible, it has a protective jacket and 
it is supplied in continuous lengths. 

(2) as a semi-flexible transmission 
line, reduces engineering planning and 
installation time. It is delivered, pres- 
surized and in rolls. Lengths greater 
than 1,000 feet are available, eliminat- 
ing the need for interconnecting flanges. 

(3) requires great care in handling 
and installation because one kink or 
dent could ruin the entire run. 

(4) supports only one polarization, 
the same as rectangular waveguide. Two 
runs must be used for transmitting and 
receiving. 

® Rigid circular waveguide: 

(1) comes in various lengths, as does 
rectangular waveguide. 

(2) is the best choice for low attenu- 
ation. It is an excellent choice for ex- 
tremely long runs. 

(3) can be used for fabricating net- 
works, duplexcrs, transitions and rotary 
joints. 

(4) has the best transmission signal 
capacity, supports two polarizations and 


Why? Let us count the ways. 

Air-wound coils reduce loss. Soldered connections 
provide lasting contacts under the most strenuous 
conditions. Kiilrod® plated stainless steel whips turn 
maximum power into clear communication. New bases 
featuring ultra-tough Makroblend™ resin guarantee 


rugged, lasting performance. Efficient designs mean fast, 
trouble-free installation and service. 

Larsen Antennas offers a comprehensive selection of 
mobile, portable, base station and cellular antennas. All 
made exclusively in the USA to ensure strict quality 
standards and greater value. We've been setting industry 


as many as three frequency bands simul- 
taneously with maximum discrimination 
among them. 

(5) may require many flanges. Sec- 
tion alignment of the inside wall is 
critical, 

(6) has an inside diameter that must 
be manufactured to a tight out-of- 
roundness tolerance. Circular wave- 
guide must be installed without damag- 
ing the cross-section to maintain dis- 

crimination between the two oppositely 

polarized signals. 

© Other waveguide types: 

(1) Flexible waveguide uses convolut- 
ed, corrugated, interlocked or bellow 
walls to offer short, twistable sections. 
Flexible waveguide primarily is de- 
signed for reducing shock, vibration, 
expansion and contraction. Sometimes 
it is used improperly to connect mis- 
aligned waveguide sections. 

Lengths of 1, 2 and 3 feet are com- 
mon. Because flexible waveguide has 
higher losses than other types, as little 
of it as possible should be used. 

The connecting flanges on flexible 


flanges. 


SINGLE 


waveguide mate with rigid waveguide 
Heavy jackets on flexible 
waveguide offer the necessary protec- 
tion. Excessive movement of the flexi- 
ble waveguide can cause fatigue of the 
waveguide wall and deterioration of the 
electrical performance. 
(2) Ridge waveguide is used for ex- 
ceptionally broad bandwidth applica- 
tions, but its attenuation is higher than 
for other types. Ridge waveguide has a 
lower impedance and handles less pow- 
er than rectangular waveguide. Its name 
comes from its cross-sectional shape 


[J 


Flange connectors 
The connection between one section 


of waveguide and another is made with 

copper alloy (brass) or aluminum 

flanges that are soldered, brazed, weld- 

ed or threaded to the outside waveguide 

wall. To avoid corrosion, dissimilar me- 
tals usually are not connected on a 
waveguide run. 

Flanges bolted together provide phys- 

ical support for the waveguide. They 

may provide electrical contact and may 
provide a pressure connection. In any 
case, they always should self-align the 
inside walls of the two waveguides be 
ing joined together. 

All waveguide flanges are identified 
by corresponding waveguide type sizes. 
They are grouped as “contact” (electri- 
cal) and “non-contact’’ (choke and cov- 
er) types. 

Additionally, contact flanges are de- 
signed as “pressurized” (air-gasketed 

., CPR) or “‘non-pressurized”’ (e.g., 
CMR). Non-contact flanges are de- 
signed to work with both non- 
pressurized and pressurized transmis- 
sion line systems. 


Typical outdoor transmission line sys- 
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standards for over 25 years. 


Our latest innovation is the Three Year “No Nonsense 


Warranty. In the unlikely event that a Larsen antenna fails 


within three years of purchase, we'll replace it at no 
charge. It’s the best warranty in the business. You'll 
probably never use it. But you'll love it just the same 
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For a free copy of our new 1992 Full Line 
Catalog, call 1-800-426-1656 in the USA. 
In Canada, 1-800-663-6734. 
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Larsen® and Kilrod® are registered trademarks al Larsen Bloctiomes, inc. USA. 
MakroNend™ 1s a trademark of Males Inc. 
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A grooved, contact, pressurized, rectan- 
gular (CPR) flange. 


tems, including waveguide and antenna 
feeds, have dry air pressurizers attached 
to them to prevent moisture and dirt 
from degrading VSWR and increasing 
attenuation. Contact flanges for rectan- 
gular waveguide not used under pres- 
sure are called ‘““CMR,” which stands 
for “contact, miniature, rectangular.” 
Pressurized rectangular waveguide con- 
tact flanges are called ““CPR,” which 
stands for “contact, pressurized, rec- 
tangular.” 


Feature packed, 


Economy priced. 


DATA SIGNAL, INC. 


reoceam 


Three quality interconnects, 


packed with all the features used 
most often, at prices you can 
afford. All are dip-switch pro- 
grammable, and will operate full, 


half-duplex, or simplex, and 


come in desk-top or rack-mount 
enclosures. The simplex models 


provide digital voice delay. 


DATA 
SIGNAL 


INCORPORATED 
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® Contact flange—With a contact 
flange, a mechanical contact surface 
provides the electrical contact necessary 
between waveguide sections. “Thru” 
contact flanges allow waveguides to be 
squarely butted together by machining 
off the two ends. The waveguide sec- 
tions are tightly clamped together with 
bolts. If the waveguide sections are 
aligned carefully, reflections and RF 
leakage are kept to a minimum. 

The pressurized style of contact 
flange contains a gasket groove on at 
least one of the mating surfaces. A gas- 
ket in the groove serves as a pressure 
seal. 

¢ Non-contact flange—Electrical con- 
tact is not necessary with a non-contact 
flange combination. One flange, the 
“choke.” includes a quarterwave-deep 
L-shaped cavity. When mated with the 
other flange, the “cover,” another quar- 
terwave cavity is formed, and the com- 
bination forms a halfwave shorted trans- 
mission line in series with the 
waveguide. Electrical contact is un- 
necessary because the RF short-circuit 


Automatic 


A non-contact choke-and-cover union 
guide (UG) flange. 


presents zero impedance at the 
waveguide input. The contact coupling 
between the waveguides, using the 
choke-and-cover flange, may be less 
than perfect for acceptable performance. 

The non-contact flange has a gasket 


Telephone Interconnects 


ATIi-300 


AUTOMATIC TELEPHONE INTERCONNECT — 


CHOOSE THE MODEL THAT FITS YOUR NEEDS 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 


dispatch, busy channel inhibit and transorb lightning protection. 
The ATI-200 has all of the features of the ATI-100 and adds Toll- 


restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 


control station. It is completely dip-switch and keypad program- 
mable, and all features are standard. The ATI-300 provides 35 


programmable ANI-s, verified positive disconnect, 2-tone page, toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page, and three 


programmable relays. 


2403 Commerce Lane 
Albany, Georgia 31708 
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Priced from $249 to $595. 


Telephone: 912-883-4703 
Toll Free: 800-652-9296 


The New STABILOCK’ 4015 Radio Test Set 
Tests Great-Less Weight 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
_| spectrum analyzer with audio 
_} electroluminescent display for easy viewing night or day 
“] licensed CLEAR CHANNEL LTR® testing capability 
[] memory cards to load and run tests automatically, including all cellular formats 
_] digital storage oscilloscope 
_J internal batterv 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered traclernark of the EF Jonnson Company. STABILOCK 4015 is a regstered aclornark ol Schlumberger Technologies 


Quality Test Solutions 


Schlumberger Technologies 


$1 4015 STABILOCK © ao 


Unt (SELECT 
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Schlumberger 


Schlumberger Instruments Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 


PO. Box 7004 Victoria'Road 50 Avenue Jean Jaurés Ingolstadter Str. 67a 
Farnborough, Hampshi ‘4 _, BP 620-06 D-8000 Munchen 46 


829 Middlesex Turnpike 


Billerica, MA 01821. USA ») F-92542 Montrouge Cedex, France West Germany 

Phona-508-671-9700 of 4 Phone-33 1 47 466700 Phone-49 89 31889-0 
Fax-S08-671-9704 9 Fax-33 1 47 466727 Fax-49 89 31889-160 
1-800-225-5765 (outside MA) Telex-631468 ENERINS Telex-5215015 SMG D 
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Table 4—Copper alloy and aluminum alloy rectangular waveguide flange data. 


Group Contact 


py 


Non-pressure 


cM 


Face Cross 
Section 


Standards/ EIA-RS-271-A 
Specifications and 
MIL-F-3922 


a 


Thru (sleeve) 
or Butt (raised 
corral) or, 
Socket 
(recessed) 


MOUNTING ~ ELLIPTICAL 


VE 
pressurization "= WAVEGUIDE 


FLAT GASKET 


vO WAVEGUIDE TRANSITION 


The interface portion of elliptical waveguide flanges is rectangular. 


Non-contact 


Pressure 


uG 


— | 


Choke Cover Cover/Gasket 
(2 Grooves) (Flat) (Flat & Gasket) 


MIL-F-3922 


a a 


Thru or, 


Butt or, Butt or, Butt or, 
Socket Socket Socket 


Cover or, Choke or, Choke or, 
Cover/Gasket Cover Cover or, 


groove for a pressure gasket, in addi- 
tion to the quarterwave slot (the cavity 
described above). If the gasket is made 
to conduct RF, it further reduces RF 
leakage at the flange connection. 

Non-contact choke-and-cover flanges 
are known as “UG” flanges because 
they are defined by military standards 
and specifications. ‘“UG/U” stands for 
“union guide/universal,* with “union” 
meaning “connection.” 

Features of rectangular waveguide 
flanges typically used in microwave 
communications systems are listed in 
Table 4 above. 

Circular waveguide flanges are cov- 
ered by manufacturer and user specifi- 
cations. 

The interface portion of elliptical 
waveguide flanges is configured as rec- 
tangular and, therefore, is included in 
Table 4. 
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trunked communications with our new 
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Industrial (EIA) and military stan- 
dards, along with manufacturer's cata- 
logs, provide important sources of prac- 
tical data. Some are summarized in the 
references that appear at the end of this 
article. Both EIA and MIL specs should 
be consulted. For example, rectangular 
waveguide operating at 3.95GHz to 
5.85GHz is EIA WR-187, which is the 
same as MIL RG-49/U. Flanges that 


could be used include EIA CPR-187F, 
CPR-187G and CMR-187; or MIL UG- 
149A (cover) and UG-148C/U (choke). 

The technical understanding of 
waveguide has just been touched upon. 
In summary, though, here are a few of 
the important points: 


Technical points 
(1) Electromagnetic energy has two 


Take Your Hands Off Your Radio! 


Maximize your 
performance with the 
ease and comfort of 
hands-free radio operation! 


DTC's most advanced line of 


communication accessories are built 
to perform in the toughest conditions. 
Experience Engineering Excellence! 


RHS-3 Single Earpad 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


16 Hampshire Dr., Hudson, NH 03051 


1-800-233-8639 
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components, an electric field and a mag- 
netic field. 

(2) Many (an infinite number) pos- 
sible electric and magnetic fields can ex- 
ist in a waveguide as RF energy 
propagates through it. 

(3) The configuration of the trans- 
verse electric fields is known as the 
“TE” mode, in which the electric field 
vectors are perpendicular to the direc- 
tion of propagation. 

(4) The configuration of the trans- 
verse magnetic fields is known as the 
“TM" mode, in which the magnetic 
field vectors are perpendicular to the 
direction of propagation. 

(5) The particular mode transmitted 
within a waveguide depends upon the 
excitation employed and on the 
waveguide cross-section’s size and shape 
in relation to the wavelength or frequen- 
cy, as explained in MIL-HDBK-216, 
Sect. 6B, [2 June, 1975. 

(6) Waveguide operates as a high- 
pass filter. For a given mode, frequen- 
cies above cut-off propagate, and lower 
frequencies (longer wavelengths) do 
not, 

(7) The field configuration for the 
lowest cut-off frequency of operation is 
called the dominant mode. 

(8) For the commonly used rectangu- 
lar waveguide operating in the dominant 
mode (TEj9)*, the cut-off wavelength is: 


A, = 2a = V,/f, 
where 


V. = velocity of light 


a” 
i} 


cut-off frequency 

Ae = cut-off wavelength 

a = broadwall dimension 

For example, for WR-187 waveguide: 
a = 1.87 inches = 47.55mm 

V. = 299,792 x 10°m/sec 


Ae = 2a = 47.55 inches = 95.lmm 


*The first subscript, “1,” denotes the number of 
half-cycle variations in field intensity in the direc- 
tion of the broadwall, The second subscript, “0,” 
designates the number of half-cycle variations in 
field intensity in the narrow wall direction—in this 
“dominant mode” case, one and zero, respectively, 
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The FM/AM-1600S 
combines a large 
color CRT and 
multiprocessor 
control to provide 
maximum 
performance and 
ease of use. 
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Fit 


The color CRT displays alli Information necessary to test an 
RF transmitter or receiver, Keystrokes are kept to a minimum 
by the extensive use of “soft keys’. The user can even select 
the colors to be displayed from a 16 color palette. The result Is 
a level of operator convenience never before encountered Ina 
service monitor. 

The RF system of the new FM/AM-1600S provides excellent 
spectral purity along with FM, AM and 0M capabilities. The 
instrument's Independent RF Generator and Receiver allow 
frequency offsets to 1 GHz for applications such as cross-band 
repeater tests and RF injection while signal tracing a receiver 
front-end and I.F 

The digitized Spectrum Analyzer provides scan widths from 
1-kHzi/diy to full scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10 or 2 dB/div and amplitude units 
scaléd in dBm, dBuV, dBmV, dBV or dBuW. 

Additional unique features include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER) Meter and multiprotocol Data Communications 
Generator, Power Meter with extended dynamic range of 
0.2 mW to 200W/; “store” and “recall” of front panel setups; 
RS-232C, EEE 488.2-1987, SCSI (ANSI X3.131-1986) and EGA 
Interfaces. 

Experience the ultimate Radio Communications Service 
Monitor. Contact IFR Systems, Inc. or 


<i geet your focal IFR representative. 
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EE ceoe, & 
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Radio Communications 
Service Monitors by: 


Innovative Accomplishments 
in Design — 
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IFR SYSTEMS, INC. 

10200 West York Streel 


Wic hita, Kar 15 67215- 8935 US.A 


WX 910- 7A\- 6952, FAX 316/524-2623 
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0.0951m 


V/2a 


(299.792 x 10°m/sec) 
0.095Im 


3.152 x 10°Hz 


3.152GHz 


(9) Signal loss due to reflections may 
be of greater concern than attenuation 
losses. Discontinuities and mismatches 
in waveguide and connections cause 
reflections. Gradual variations are far 
less troublesome. 

The ratio of the incident wave power 
(transmitted energy upon a discontinuity 
or load) to the reflected wave power 
upon the discontinuity or load is called 
“return loss.” When these two waves 
add together, the result is a standing 
wave. The ratio of the two waves’ 
maximum-to-minimum amplitude is 
called “standing wave ratio’ (SWR). 
For the purpose of making calculations, 


P1356/21 with back lit rubber buttons and rugged metal case 


Sigtone”Inc. 


Maitiand, FL 32751 
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225 So. Swoope Ave Suite 105 


Toll Free 1-800-525-8663 FAX: 407-628-5820 


SIGIONe 


Making Your Radio System Do More For You ™ 


LTR’is a registered trademark of EF Johnson Company. 


WAVEGUIDE CROSS-SECTION 


ELECTRIC FIELD 


MAGNETIC FIELD 


all discontinuities, loads and mismatch- 
es may be treated as impedance circuits. 
Thus, matching impedances becomes 
most important in reducing reflections 
in waveguide systems. 

There would be no reflections, mean- 
ing the SWR approaches I:1, if the 
waveguide transmission line had no im- 
pedance discontinuities and its charac- 
teristic impedance matched the im- 
pedance of the terminated load. Return 
loss (RL) is measured in decibels; SWR 


usually is measured as a voltage stand- 
ing wave ratio (VSWR). 
References 


|, EIA Standard RS-261-B, 
Waveguides,” 


“Rectangular 


2. EIA Standard RS-200-A, 
Waveguides.” 


“Circular 


3. EIA Standard RS-271-A. “Waveguide Flanges 
(Pressurized). 


4. EIA Standard RS-166, “Miniature Waveguide 
Flanges (Unpressurized).” 


5. MIL-W-85G Specification, * 
lar, Waveguide.” 


Rigid, Rectangu- 


6. MIL-W-23068 Specification. “Circular 


Waveguide.” 


7. MIL-HDBK-216. “RF Transmission Lines and 
Fittings.” 


8. MIL-F-3922 Specification. * 
Purpose, Waveguide.” 


Flanges, General 


9. Cablewave Systems, “Catalog 600." 
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10. Gabriel Electronics, “Catalog 871." 


What is Status Reporting 
= = Status reporting allows vehicle/driver status messages to be 
sent to the dispatcher with the push of a button, without the 
need for voice communications from the driver, 


No More Wasted Time 
® = Status reports are sent in the blink-of-an-cye automatically 
when a channel is available, and automatically acknowledged 
lo ensure the message gets through, just by pushing a button. 


Improve Fleet Management 


= = Identification, status, and selective calling provide the 
dispatcher with Meet management tools needed to dramatically 


improve dispatch efficiency and control, 


Works on LTR® Trunking 


® — Sigtone's LTR” Smart version makes operation on LTR ® 
systems completely reliable. The P1356 knows exactly when a 


| aap has occurred, so there arc no "lost" messages. 
Sigtone’s unique and proprietary "Digital Analysis” decoding 


technique allows our decoders to work reliably at S/N levels as 


Other Features 
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low as Odb, where speech becomes almost impossible. 


ANI, emergency alarm modes, silent status interrogation, 
time-out-timer, horn honk, hidden mic input, and tone 
blanking are some of the other features available. A P1356 
system can be implemented on your existing VHF. UHF, 
800/900 MHz conventional er trunked radio system. 


With the new SLV40, what you 
see is less than what you get. 


VOLUME 


CHANNEL 


Actual size — 
1,5" x 5.75" x 7" 


Minimum Size, Maximum Punch! 


What you see is the Mini-Com?® Plus SLV40 from 
RELM Communications! It's the smallest, most 
compact mobile radio we've ever introduced. 

But, what you get is a powerful, versatile radio 
that delivers all your basic communications needs 
with incredible ease of operation...all at the afford- 
able price of only °482.00!* 


What more do you get? Just look at some of the 
features that will help make the SLV40 one of your 
best selling radios: 

* 40 Watts of power for a strong, far reaching 

signal. 

Two-Tone Sequential is built-in...not an 
additional option. 

CTCSS and DCS (standard & inverted) are 
built-in, too! 


Two controls for easy operation — no push 
buttons or squelch knobs. 


The complete Mini-Com” Plus lineup also inetudes the PT 
Series* — PTV56 VHE and PTU46 UHF — portable 
radios and the SLU25* UHF mobile radio. These nutios 
share the same features as te SLV40 
and are available only from 


RELM Communications! 


6 channel capability with bright, easy-to-read 
LED channel indicators. 


Rugged die-cast construction and surface 
mount device technology for outstanding 
durability and performance. 

A full complement of options, including 
DTMF capability. 

* Now witha 2 year parts & labor warranty! 
But, what if your customers want more? Fine. 
RELM offers the RSP Series portable radios and the 
RM Series mobile radios which have enough power, 
channel capability and additional features to satisfy 
the most ravenous high tech, power hungry appe- 

tite. And, all RELM radios carry our same firm 
commitment to quality. 


So, when you need radios, call RELM Communi- 
cations, Inc. 


We've got the equipment you need! 


™™ 


» Plus 


fm AN ADAGE COMPANY 


COMMUNICATIONS 
7707 Records Street 
Indianapolis, IN 46226 
1-800-821-2900 


* Manufacturers suygyested retail price. Your price may vary, PT Series and SLU25 not for sale pending FCC approval. 
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Specifying carrying cases 
for portable two-way radios 


Carrying cases protect portable two-way radio transceivers and make them 
available for quick use. These considerations will help you to balance 
requirements for protection, durability, economy, comfort and appearance. 


By Edward C. Otrusina 


Carrying cases are popular with port- 
able two-way radio users because of the 
protection, attachment options and 
appearance. 

>» Materiai—Leather has been the 
preferred material for portable two-way 
radio cases since the first hand-held 
transceivers were manufactured. 

In recent years, the use of cheaper, 
lighter synthetics, such as nylon and 
plastic, has increased. 

Whether the popularity of synthetics 
will continue to increase is uncertain. 
Frank Rutland, technical director of the 
Leather Industries of America trade as- 
sociation, points out that 20 years ago, 
it was believed that synthetics would dis- 
place leather in the footwear market. It 
has not happened, mainly because in 
shoes as in accessory cases, it is diffi- 
cult to duplicate natural leather’s many 
useful properties. 

Natural leather’s handsome appear- 
ance helps to convey an image of 
strength, professionalism and authority 
that is especially important in public 
safety applications. A leather surface is 
easy to grip. Leather’s flexibility and 
elasticity cushion the instrument against 
shocks and jolts. It resists heat and stays 
flexible when cold. It does not support 
combustion. 

Special tanning and finishing give 
leather an admirable degree of water re- 
sistance without harming its natural 
ability to breathe. Synthetic cases may 


Otrusina is president of A.W. Enterprises, Bed- 
ford Park, IL. He invented the patented Innova- 
tor swivel connector described in this article. 


Photo 1. Foldover bottoms have a short life 
because weak points develop along the 
crease. 


Photo 2. A separate piece of material se- 
cured with riveting and stitching creates 
a more secure and rigid bottom. 


trap heat and moisture inside, causing 
problems with the radio. Other artificial 
materials, such as woven nylon, are too 
porous, offering little or no water 
resistance. 

> Hardware—Rust prevention is an 
important consideration for snaps, 
rivets, D-rings and other hardware ex- 
posed to moisture, salt air and chemi- 
cals. Stainless steel rivets and nickel- 


plated brass snaps offer high strength 
and high resistance to corrosion. Non- 
magnetic stainless steel rivets can be 
identified by their flat metal appearance. 
Nickel-plated steel snaps, which are 
prone to rusting shut, can be detected 
by their attraction to a magnet. 

Rivets recessed in a counterbored area 
will not scratch the radio or make un- 
wanted electrical contact. Rivets that 
compress the material weaken it and 
cause it to tear. 

> Bottom—The basic design for a 
case bottom uses a leather flap extend- 
ed from the front of the case, folded 
across the bottom and secured to the 
back. (See Photo | at the left.) This de- 
sign creates stress points along the 
crease. The weight of the radio stretches 
the leather at the stress points and even- 
tually makes it tear. 

Riveting the bottom to folded side 
flaps helps, but it does not overcome the 
design's basic weakness. 

A separate piece of leather riveted and 
stitched to the rest of the case provides 
the most rigidity, form, durability and 
protection. (See Photo 2 at the left.) Re- 
member, if the bottom drops out of the 
case, so does the radio. 

» Back—Most cases are formed 
from a pattern that is die-cut from a sin- 
gle section of material. This method 
eliminates all but one line of stitching, 
which holds the case together at the 
back, 

Hard thread (as opposed to cotton 
thread) and zigzag stitching improve 
resiliency and durability. Stitches, 
spaced five to seven per inch, should be 
embedded into the leather to prevent 
snags, breakage and premature wear. 
You can tell if stitching is embedded by 
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Our only company rule: 
Satisfy The Customer! 


ine eel | It's not an original i 
bee iBe ginal idea. And we're not the first and only 
. company to practice this rule. But because everyone in our 
company truly believes in it, many of our customers say we're 
the best. We make sure our customers get what they want, 
when they need it. 


If you need it fast, we've got it in stock: Andrew, Antenna 

Specialists, Celwave, Decibel, Astron, SSC, PolyPhaser, Bird, 
Selectone and more. All at factory prices without the factory 
wait. Give us a call and we'll be happy to show you why we | 
have so many satisfied customers from coast-to-coast. | 


Here's what they've been 
saying about Cartwright... 


“Yes, we have it in stock and we'll be 
happy to ship it today. No problem!” 


CALIFORNIA 


‘lam satisfied with your products, service 
and employee courtesy. I'ma little guy in the 
business, bul your company treats me like a MASSACHUSETTS 
BIG ONE!" “Thanks for the good service. 
Cartwright’s the best company to 


Phil Colonnelli PENNSYLVAN IA call and place an order of any 


Owner | have used.” 
Phil Colonnelli Communications —*! look to Cartwright to be my 
Redondo Beach, CA ‘warehouse’ because | don't like to Tom Thompson 


lie-up funds stocking a lot of items.” Owner 

Thompson Paging 
John McCarty Orange, Massachusetts 
Owner 


Transcom 
Elkins Park, PA 


Tainan 64 CRIWRIGHT 


COMMUNIGTIONS COMPANY 


oe 800-543-8614 


and we'll ship the same day 


Call for our 


Poe Free Pricebook 


“ae . ‘ 
- <a ¢ with guaranteed prices 
Ne" c) for 3 months, 
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SANTA 


distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


ay A 


ll Closed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 7/8” 1 5/8” 


LLFLEX ® Foam - 
stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA F E distributing 
800-255-6595 


14400 West 97th Terrace 
Lenexa, Kansas 66215 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 
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moving a thread slightly and looking for 
a recession in the leather. 

An extra panel of leather riveted in 
place reinforces the back, relieves stress 
on the seam and adds rigidity to the 
case. If this inner panel is omitted, the 
radio abrades the stitching and causes 
premature failure. 

» Corners—Thin, narrow channels 
should be grooved in the inside of the 
pattern where it folds to form corners. 
The channels should stop just short of 


Key considerations 
in case selection 


Material. 
Hardware. 
Bottom. 
Back, 


Corners. 


Covers and holddowns. 


Belt attachments. 


the top and bottom edges to minimize 
tearing. 

Channeling creates a case with sharp, 
attractive corners shaped tightly against 
the unit, Contorted cases and bowed 
corners not only look bad, they are 
weaker and prone to failure. 

& Covers and holddowns—For max- 
imum protection, use a full cover that 
encloses the unit except for speaker, mi- 
crophone and control openings. The full 
cover can be fastened with snaps or 
hook-and-loop fabric (Velcro). 

A leather T-strap is an economical 
way to retain the radio in the case while 
providing access to most control func- 
tions. A case with a string retainer or 
bunge cord works best for maximum 
control access. 


Belt attachments 

The simplest case permanently at- 
taches to a belt flap. It cannot be de- 
tached without removing the belt. Snaps 
on the belt flap, a belt loop or both help 
to alleviate this inconvenience. 

Swivel connectors attach the case to 
the belt more conveniently because they 
allow the case to rotate to a horizontal 


Photo 3. A quick-release swivel connector 
adds protection to the radio and comfort 
to the wearer. 


position when the wearer is seated. This 
makes it more comfortable for people 
who enter and exit their vehicles 
frequently. 

With a swivel connector, the radio 
quickly and easily detaches from the 
belt for use while still encased and 
protected. 

Swivel connectors attach in three 
ways: drop-in, insert or clip-in. When 
attaching a drop-in swivel connector, the 
operator must invert the case 180°, 
maneuver it above the socket and down 
into it. An insert swivel connector al- 
lows the inverted plug to be pushed 
directly into the socket. The clip-in 
swivel, which attaches from any direc- 
tion, reduces the risk of dropping the ra- 
dio by eliminating the maneuver to in- 
vert the case. Examine samples of all 
three devices, and specify the swivel 
that best meets your organization's 
needs. 

Any belt attachment should hold the 
case close to the body where it is less 
likely to bump against objects. A quick- 
release swivel connector shown in Photo 
3 above is formed of strong, cold-rolled 
steel with a corrosion-resistant coating. 
It is 0.25-inch thick and holds the case 
safely and comfortably close to the 


body. ping 


The Best Got Better 


Zetron added extra features to make the 


ZMX the absolute best choice 
for your mobile radio. 


that's esp 
cellular systems. sean 


Plug-and-Go Installation 
The ZMX is designed for the quickest, cleanest installation 
possible. Simply plug in the microphone and it's ready to 
operate on most mobile radios. You don't even have to 
open the case or modify the radio. 


Cellular-Style Dialing Mode 
The ultimate in dialing convenience! Simply enter the telephone 
number and press the * key. The ZMX transmits the ANI code and 
telephone number automatically, with proper timings. To hang up, simply 
press the # key or return the microphone to its grounded clip. Cellular-style 
dialing is just one of six convenient dialing modes available in the ZMX. 


30-Million-Cycle PTT Switch 
You never have to replace the PTT switch in a ZMX microphone! It has a manufacturer's certified 
lifetime rating of 30 million uses without failure. No more yearly PTT replacement! 


Fully Programmable from Keypad 

By entering simple commands on the keypad, the installer can thoroughly customize each and every 
function of the ZMX. Imagine: select a dialing mode. define the two ANI codes, change the DTMF tone 
duration and spacing . . . even make rough adjustments to the audio gain, all without opening the 
microphone's case! 


Your radio system deserves the best. 
Order a ZMX today. 


y” EeTR © NI Zetron, Inc. 12335 134th Ct. N.E., Redmond WA 98052 
Telephone: (206) 820-6363 Fax: (206) 820-7031 
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EMCI: Specialized mobile radio industry growth slows in ’91; economy plays a role 


The SMR industry continued to grow 
in 199] at a slower growth rate, accord- 
ing to Economic and Management Con- 
sultants International (EMCD, Washing- 
ton, DC. 

The market research firm determined 
slower U.S. economic growth translat- 
ed to slower growth in the SMR indus- 
try. The third quarter of 1991 was par- 
ticularly weak, ‘'The State of SMR: A 


Intertec expanding, moving to 


Intertec Publishing, publishers of Mo- 
bile Radio Technology, Cellular Busi- 
ness, Cellular & Mobile International 
and other trade publications, is relocat- 
ing due to continued growth. The com- 
pany currently operates out of six loca- 
tions in Overland Park, KS, and has 
been in its main building since 1969, 
The move is expected in May. 

The consolidated, new corporate 
offices will be at 9800 Metcalf Ave., 


Look at SMR and the Private Radio In- 
dustry” report shows. 

The installed base rose about 130,000 
units in 199], a 13% growth, the report 
states. This is the smallest number of 
units added since 1986. 

EMCI predicts 1992 growth to be 
150,000 units added, but only if the 
economy turns around the later part of 
1992. 


larger corporate office effective 


Overland Park, KS 66212-2215; tele- 
phone 913-341-1300. The five-story 
building will be named the Intertec 
Building. 

“This move exemplifies the growth 
pattern experienced for the company 
over the past five years,’ said Jack Han- 
cock, president. “It allows us to bring 
together many of our employees under 
one roof, and this provides the oppor- 
tunity for the natural synergies among 


The long-term outlook is for approx- 
imately 2 million SMR units in service 
by 1996. 

EMCI conducted its research in con- 
junction with the American Mobile Tel- 
ecommunications Association (AMTA), 
a Washington, DC-based trade associ- 
ation that represents the SMR industry. 


May 


our magazines to prosper.” 

Intertec was founded in 1886 and pub- 
lishes 24 magazines, five newsletters 
and more than 250 technical books and 
pricing guides, along with a number of 
other related publications and products. 
Divisional offices include Chicago, 
Detroit, Minneapolis, New York City 
and White Plains, NY. 


NEXS.. 


615 C Wheat Lane » Wood Dale, IL 60191 U. S. A. 
(800) 323-3757 + Fax (708) 616-1118 
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We stock more 
quality top-grain 
leather cases 
than anyone else 
in the Industry. 


the advanced 
latest in Portable 


Radio, Pager or 
Cellular models. 


..Call today. 


for Hard Protection 


Our manufacturing 
techniques match 


specifications of the 


@ Immediate delivery from large inventory. SS 
m@ Two day delivery on set up orders. 
@ Logo imprinting. 


If you're not getting this kind of service 


@ Low pricing. 


Your one-call supplier BEE Electronics, Inc. 


2655 Gardner Road. Broadview. IL. 60153 


and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 
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Phase Out “Unfilterable” Off Air Interference 
To CATV/Broadcast/Mobile 


Suppress Unwanted Keceptions Too Close To Desired Signals For Filters: 
Co-Channel ¢ Ghosting « Harmonics ¢ Wideband Noise « UHF-TV Sidebands ¢ Adjacent FM 


Choose the correct model 29035 “Phase 
Canceler”, hook it up with a second 
antenna and cancel the unwanted reception 
al your radio receiver or CATV, SMATV or In- 
House TV System processor. No matter 
how close the bad signal is to the desired: 
Even if at the same frequency! 


Standard Models available for bands 54-890 
MHz. Special models feasible into 
microwave (for 4 GHz wideband 
interference, for example). 


Standard models | week or less - overnight 
for your emergencies. Special models 30 
days or sooner. 


“We Make Filters In A Hurry For 
Customers In trouble!” 


Does it really work? Hundreds in use since 
1976 - sold with a Money Back Guarantee! 
We'll put you in touch with users with your 
problem. 


Free Application Handbook & Catalog 
Phase Canceler/90 gives set up and 
operating details - and we back you up with 
Free telephone assistance. 


‘Theory of Operation 

‘Detailed Set-Ups 

*Detailed Operating 
Instructions 

‘Application to CATV 

‘Application to Co-Located 
Radio transmitter/receiver 

‘Application to TYVRO 


Wideband Interference Phase Canceler/90 


Get Your Copy Today! 


Desired 
Station 


Master 


‘ bd 
Interference_—— Antenna pirectional 


Source 


— l 


~ 
| Va, 


Test 
Antenna 


ae 7 
i 
—{ 2903 } 


Coupler 


A CATV or 
Radio 


Phase Canceler 
| applied to 
suppressing 
interference at 
CATV systems 
or radio 
receiving sites 
with distant 
interference 
source. 


Receiver 


_ 


Model# 
2905-2/6 
2903-FM 
2903-A/I 
2903-7/13 
2903-UL 
2903-UH 


Operating 
Band (MHz) 
54-88 
88-108 
120-174 
174-216 
470-680 
680-890 


Interference - 
> \ 


\ / 
\ jf 


Directional 


4 


la 4 


la 


f [ 
Transmitter 


y Couplers , 
N 


] 
| Receiver | 


Phase canceler 
suppressing 
interference at 
duplex 
transmitter/ 
receiver 
systems: 
strong 
co-located 
transmitter 
signal is the 
problem. 


Set up for 
suppressing wideband 
(digital) Tl on 4 GHz 
TVRO. 


Filters For All Electronic Needs: CATV, SMATV, In-House TV/LAN, Satellite, LPTV, FM/TV Broadcast, Mobile Radio, 
Microwave TY (ITFS/MMDS), RE /MW Communications, Radar, Navigation, Electronic Warfare, Medical/Physics Research 


Microwave Filter Company, Inc. * 6743 Kinne Street * East Syracuse, NY 13057 
Toll Free(US/CAN): 1-800-448- | 666*Collect(NY/AK/HI): 315-437-3953*FAX: 315-463-1467°Telex: 249-613 
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COMTELCO oustnes 


Don't Be Fooled! 


You don't have to pay a 
premium price for a 
premium antenna. 


BSXL Series Base 
Antennas 


Solid 
Collinear 
Element 
Structure 


Foam 
Encapsulation 
of Element 
Structure 


Fiberglass 
Radome 
with Polycoat 


Aluminum 
Base with 
Tough Epoxy 
Coating 


sy, N Connector Termination 


Compare with the 
Best! 


Many look alike antennas appear 
to be equal, but are simply 
constructed with a radome 
covering an end fed wire. 


We invite you to compare our 
price and performance! 


Call For Free Product Data Book 


1-800-634-4622 Fax (708) 790-9799 
Quality Products Made in the USA since 1978 
Comtelco Industries, Inc. 

501 Mitchell Rd., Glendale Hts., Wlinois 60139 
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A CT update 


Council sets up regional chapters 


By Thomas Green 


Because many technicians have ex- 
pressed the desire to meet other techni- 
cians in their same geographical areas, 
the Association of Communications 
Technicians (ACT) volunteer leadership 
council is continuing its efforts to organ- 
ize informal local chapters. 

Many technicians are unable to trav- 
el to the National Association of Busi- 
ness and Educational Radio’s (NABER) 
Annual Mobile Communications Con- 
ference and other national conventions. 

With the institution of local chapters 
technicians would be able to network, 
exchange current technical information 
and attend important training sessions. 
No longer will technicians miss out on 
the vital activitics and opportunities that 
occur at national conventions. Local 
ACT chapters would be able to address 
many of the unique needs of technicians 
in a given area. 


Green is a communication electronics instructor 
at Ranken Technical College in St. Louis and 
ACT's leadership counci] chairman. ACT is a 
membership section of NABER. 


Organizing a local chapter is 
challenging because the average distance 
between members is greater than 50 
miles, which means most technicians 
must travel a considerable distance to at- 
tend a meeting. 

Because many technicians work more 
than 40 hours per week, it is difficult 
for them to find time to attend. 

Two other important challenges in de- 
veloping local chapters include locating 
a meeting site and obtaining the neces- 
sary funding to conduct the meetings. 
We are developing specific proposals to 
address site selection and finances. 

Although logistical problems must be 
worked out. establishing informal local 
chapters is an excellent way to confront 
and deal with unique regional needs of 
ACT members. 

We are confronting these problems 
head on, and we have begun to organ- 
ize the first ACT local chapter in the St. 
Louis area. We hope to have the first 
meeting in the spring. 

If you are interested in attending the 
St. Louis chapter meeting or if you 
would like to establish a local ACT 
chapter, call member relations special- 
ist Dorena Bertussi at 800-759-0300. 


i 


22402 N. 19th Avenve 
Phoenix, Arizona 85027 


GOrgp. 


TEL: 602-581-2875 
FAX: 602-582-9499 


ANTENNA DUPLEXERS 


4" & 7" ’SOQUARE-O’ Cavities 


"OP Voce $6844 S. a0 ta oy o 
CENTER Usce £5554 56 Ue nears 
er BOTTOV Voce! $1544 SV Ss Cave, 


- LOW LOSS 

- RUGGED 

- COMPACT 

- ECONOMICAL 
- DEPENDABLE 


La if 


Oey 


Models available 
from 
66 MHz to 1.2 GHz 


CALL EMR FOR TECHNICAL ASSISTANCE - WE MANUFACTURE HIGH QUALITY 
ISOLATORS-CAVITIES-DUPLEXERS-COMBINERS-MULTICOUPLERS-ANTENNAS 
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GENERAL COMMUNICATIONS 
HAS WHAT IT TAKES 
TO MEET YOUR COMMUNICATIONS NEEDS 


CUSTOMER SALES SUPPORT 


» We are equipped to meet your needs 

> No order is too big or small for us to handle 

» The largest inventory of Ericsson GE Radios 

» A sales support staff that is never too busy for your needs 


CUSTOMER SERVICE SUPPORT 
— 


> 48 hours turnaround on most repairs 

> Full GE authorized service support center 
> Certified factory trained technicians 

» Custom engineering 


GENERAL 


COMMUNICATIONS, INC. ERICSSON 3 | &f 
Distributors of Mobile Communications Equipment 800-356-3200 Lmmceson | 


5157 Anton Drive « Madison, Wisconsin 53719 © FAX: 608-274-2080 © 608-271-4848 
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egulating technology 


Failure to identify is major problem in land mobile service 


The FCC's San Diego listening post monitors interference. 


FCC Field Operations Bureau elec- 
tronics engineer Jerry Man. who works 
in the agency's San Diego office. said 
that a major problem in the land mo- 
bile radio services is that many proper- 
ly licensed users fail to comply with sta- 


Pressure Situation! . 


tion identification rules. 

“Most people are not aware of why 
the commission requires station identifi- 
cation.” he said. “Tt is not because we 
wish to impose our presence on a par- 
ticular service. The main reason for re- 


.. Perfect Solution 


Radio &Telephone Voice Alarm 


Protects you against Intrusion, Equipment Failure, Process Upset, 
Power Loss, etc... 


* Crystal clear digitized voice messages 


* Completely field programmable 


* 8 inputs, 4 outpuls, expandable to 64 and 32 


* Dials up to 16 numbers in 2 directories 


* Easily installed, cost effective 


Ask about our full line of digitized voice alarm systems, emergency shutdown systems, 
and telecommunication products. Dealer inquiries welcome. 


Call Toll Free 1-800-268-2646 
= BARNETT ENGINEERING LTD. 


(403) 255-9544 FAX (403) 259-2343 
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quiring this identification is safety.” 

Man explained that any transmitter is 
capable of transmitting a signal on a fre- 
quency other than its assigned frequen- 
cy. going off-frequency, generating a 
spurious emission, generating an im- 
properly attenuated harmonic and play- 
ing a role in generating an intermodu- 
lation product. These unwanted signals 
may interfere with safety services such 
as police. fire and medical communi- 
cations. 

“If there is an identification to be 
heard when we monitor the signal, it 
can shorten our response time and max- 
imize our resource allocation. And that 
is the most important thing.” 

The day before Man was interviewed, 
his office handled two such interference 
cases Involving police communications. 
“We cover a rath- 
er large territory 
with minimal re- 
sources,” he said. 
“If radio commu- 
nications service 
companies and 
private system op- 
erators want to 
help us to do our 
jobs so we have 
more time to work on any interference 
complaints they may have, the best thing 
they can do is to use their call signs.” 

Man said he visited a northern San 
Diego radio communications site a few 
weeks before the interview and found 
several land mobile radio licensees 
operating from the mountaintop. He 
found several interference problems at 
the site. Resolving those problems was 
hindered not only by the lack of station 
identification but by failure to post 
license documents as well. 

“Licensees are required to post 
license documents at their base sta- 
tions.” he said. **Without the license in- 
formation on site. it takes a lot of time 
to track down the information we re- 
quire: who the user is, the authorized 
RF power output, the antenna orienta- 
tion and several other factors.” 

Man said the two most important 
steps licensees can take to help the FCC 
to contro] interference are to identify 
their stations by using their call signs 
and to post their licenses at their base 


Stations. im, 


If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


The 885TT gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use. It’s a continuous- 
tone DTMF microphone that sets new standards for value and performance. 

Features include: 
¢ Illuminated keypad — designed to last and requiring no extra wiring in most cases. 
* Million-Cycle Leaf Switch’"— a Shure exclusive, giving you longer trouble-free use. 
¢ Positive tactile feel keys and audible tone to help make number entry 
easy and accurate. 
* Externally adjustable audio and DTMF levels for easy installation. 
* Tailored frequency response and Top-Talk Sound Channels ™ 
provide optimum clarity and intelligibility. 


The 890TT is a 
burst-mode DTMF microphone with all the features of the 885TT, 
plus programmable functions, including: 

* Auto-dial feature with ten memory locations (up to 16 digits each). 
¢ Last number redial, 
* Lithium battery keeps the programmed memory safe for years. 


The 590T, 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds. The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions 


; All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


ModuLink® 
microphones 
plug instantly into 


At Shure commitment to quality is 
not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


plus nearly every 
other popular 


radio transceiver. 


; We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart. 


® 


COMMUNICATIONS PRO oO Woot $ 
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Security kit for portables 
carries whispers clearly 


Reader’s choice 


Of all the new products and services in the August 1991 issue, 
the ones reprinted here generated the most reader requests 
for additional information. If you missed them the first time, 
here is your opportunity to acquire more information on 
them: Just circle the corresponding Fast Fact Card number 
on the card found in the back of this issue and mail the card 
to us. 


99-channel mobile radio offers PC programmability 


The Vertex 99-channel mobile fea- 
tures wideband frequency, computer- 
controlled operation, PC field 


programmability, user-programmable 
functions, programmable time-out 
timer, busy-channel lockout and built- 
in CTCSS. The Yaesu mobile also 
boasts permanent electronic serial 
number; eight-character alphanumer- 
ic display; preprogrammed priority, 
user and multiple group scan modes; 
built-in two-tone, five-tone, DCS, 
DTMF and ANI signaling; and pro- 
grammable alarm settings. 
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NOW MEASURE POWER 
DIRECTLY AND ACCURATELY 


Vv +3%-of-reading 
v Wide input ranges 
-100mW to 10kW and 
1,5MHz to 1GHz 
v Modular configuration for 
flexibility, expansion, options 
Bird’s Model 4421 high accuracy 
directional RF power meter deliv- 
ers readings in either 
Watts or dBm at the 
push of a button, with 
out charts, external cou- 
plers or attenuators. 


who else but 


hin 


Separate RF power 

sensors — each 

with its own wide- 

band calibration profile 

— can be inserted any- 
where in a 50-Ohm line. 
Calibrate Bird sensors right in 


your own lab with Bird’s unique 


Model 4029 power sen- 
sor calibrator. 

Send now for your 
free brochure with com- 
plete details. 


30303 Aurora Rd., Cleveland OH 44139 U.S.A. » (216) 248-1200 * TLX: 706698 Bird Elec UD + FAX: (216) 248-5426 
WESTERN REGION OFFICE: Ojai CA » Phone: (805) 646-7255 


© Copyrigh! 1991 Bic Electronic Corp 
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The SK-3 security kit for covert op- 
eration of a two-way portable provides 
clear transmission of whispered con- 
versations. The Dynatech Tactical 
Communications set boasts over- 
molded strain reliefs at cable connec- 
tion points for increased reliability. 
The kit can be used with the wireless 
earphone option. 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
in pemrrence for only $2,855. 

OM'S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that's loaded with features. It’s 
small, accurate, battery operated, has a 
wide frequency coverage - a must for 
every technician's bench. Great for field 
use too. 

The PSA-65A covers frequencies thru 
1000 MHz In one sweep with a sensitivi- 
Y greater than —95dBm at narrow spans. 

he PSA-65A is ideally sulted for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, 108, eriodic anten- 
nas, 10KHz filter for .2 MHz/DIV range, 
Carrying case Vaskinens if and more. 

For more intormation, write, FAX or 
phone. 


= 
AVCO TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 23236; 804-794-2500 
FAX 804-794-8284 


BRINGING HIGH 
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THE 


SS7 
SUMMIT. 


MAY 11-13, 1992 
Swiss Grand Hotel, 
Chicago 


Sponsored by Bellcore, 
Telephony Magazine, 
Cellular Business 
Magazine, and Mobile 
Radio Technology 
Magazine. 


THE SS7 SUMMIT 
BRINGS THE BEST OF 
TWO WORLDS TOGETHER. 


Join leaders from the public network carriers 
and major cellular providers as they gather 
under one roof to set the agenda for the 
advanced intelligent network. 


Luncheon Keynote Speaker 
Alfred Sikes 


Be there as they resolve turf battles, assess Saecnn, fee 


the benefits and challenges of SS7, and their 
interconnection goals. 


And don't miss our SS7 Technology Preview 
featuring the latest interconnection trial 
results, SS7 applications and R&D. You'll 
also have the chance to meet privately with 
experts from leading vendors, including 
AT&T, Northern Telecom, DSC, Ericsson, 
Siemens and Telesciences. 


Luncheon Keynote Speaker 
William L. Weiss 
Chairman & CEO. Ameritech 


Reserve your place at the Summit now. 
Seating will be limited. Call Tina Rubin 

at 800/458-0479 or send her a fax at 
312/922-1408 for registration information. 
Early registration is $795 (after March I, 
1992, $895 per person). 


Dinner Keynote Speaker 
Craig McCaw 
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Chairman & CEO. McCaw Cellular 


Meet These Dynamic 
Industry Leaders and’ Many 
More at the SS7 Summit. 


Ray Albers, Assistant Vice President, 
Techndlogy Plannifig, Bell Atlantic 
Allen'Adams;\Vice President, Business 
Development'& Strategic:Planning, DSC 
Bruce J.’ Becker, Vice Rresident-Planning, 
Centel 

Harry Young, District Manager-Wireless 
Interconnection; Bellcore 

Bruce E)' Johnson, Staff Director-Signaling, 
Telesector Resolirces Group, a Nynex\Company 


| William Blatt) Assistant Vice Président, 


Technology Planning, Northern Teleco 

Joel Engel, Vice: President of Techholagy 
Management! Ameritech Services 

Dennis Foster; President, GTE Mobilenet 
Nick Kauser; Senior. Vice President & Chief 
Technology Officer; McCaw Cellular 

Michael Hanson, President; Ameritech Direct 
John DeFeo, President & CEO, US: West 
NewVector 

Robert:C. Nitschke, Vice-President; Cilent 
Services, TN 

Raymiond J, Bonelli; Manager, CCS7 Network 
Services & Support, ATS T Network Systems 
Jess Sherwood) Disector of Engineering & 
Operations, ITN, Inc, 

Paul R. Zielinski, Director of Regulatory Policy. 
& Industry Relations, Rochester-‘Telephone 
Richard E. Tice; Product Manager—LIDB, 
BellSouth 

Jay Kitchen, President, National Association 
Of Business & Educational Radio 

Karen Shinevar, Vice President, McCaw 
Cellular 

Michael Warr, Technical Editor, Telephony: 
William T, Pruett, Director, Technology 
Strategy; BellSouth 


| Robert G. White; District Manager PCS 


Market Analysis, Bellcore 

Rhonda Wickham)-Editor, Cellular Business 
James Butler, District Manager, CCS Product 
Management, Bellcore 

William Adler, Executive Director—Federal 
Regulatory, Pacific Telesis 

Robert Mechaley. Director, Advanced 
Technology & Development; McCaw Cellular 
Mark W. Beckner; Senior Director-Network 
Applications Platforms, Ameritech Services 
Carol Wilson; Editor, Telephony 

Don Bishop; Editor, Mobile Radio Technology 
Thomas Stroup, President. Telocator. 

Fred Gaechter, NANP Administration, Bellcore 
Donald Evans. Director, Federal Regulatory 
Affairs: MCI 

Larry Lannon, Publisher, Telephony 

Charles: Mason; Washington Editor, 
Telephony. 

Don-Oas. Group Product Manager, SS7 
Services, GTE Telephone Operations 

Paris Burstyn; Senior Industry Analyst, 
Business Research Group 

Dennis Byrne: Executive Director, Operations 


| & Engineering, USTA 


| Wayne: Drews, Director of Stra’ 


Business 
Development. Southwestern Bell Corp. 

John Rose, Executive Vice President; OPASTCO 
Jamle Solomon) Director, Technology Archi- 
tectures; CBIS, Communications Systems Group 
Christopher Garrett, Director, Network 
Planning, GTE Telephone Operations 

Lonnie Smith; Product Manager, BellSouth 
Raymond Donnelly, Vice President of 
Marketing & Sales ITN; Inc 

Barry K, Schwartz, DivisionManager, Experi- 
mental Communications Services; Bellcore 
James D, Proffitt; Director—Digital Transition 
& Standards, PacTel Corp. 

Dan Kranzler, President, AccessPlus 
Communications, Inc. 

Robert Maher, President, CTIA 

Barry E..Goodstadt, Principal, Telecom 
Grotip; Arthur D; Little;Inc: 

Richard Harrison; Leader, Network 
Operation Forum: Exchange Carriers 


| Standards Association 


Paul Hart; V.P,; Technical Disciplines, USTA 
Jolin Wickens; President.:PA Consulting 
Steve Titch; News Editor Telephony 

Jack Harry; Director of Architecturaliand 
Strategic Planning, United Telecom 


To 
Latah ras. i 


It's Spring Antenna Planting Season! 
Time to order fine quality products from Andrew. 
We'll supply all your Andrew Cable, Connector, 
and Accessory Requirements. 
All you have to do is call! 
It's that easy! 


The Complete Mobile Communications Distributor. 


N\\\ Gommunications 
omc NS Associates Ine. 


305 N. —< Ave. P.O. Box 2399 Joliet iL 60434 


US (800) 435-9313 In Illinois (800) 892-1611 
Order Fax (800) 284-4934 
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New products 


Base, repeater units 
satisfy 800MHz uses 

Base and repeater stations feature 
800MHz operation and 90W output. 
The Midland LMR continuous-duty 
and synthesized units feature fully iso- 
lated Tx and Rx sections and offer full- 
duplex or half-duplex operation for 
repeater or dispatch use. The units are 
protected from high VSWR and high 
temperatures. 


Circle (446) on Fast Fact Card 


Synthesized portables permit 
high, low power operation 

The SP-2000 series synthesized port- 
ables offer a IW or SW selectable pow- 
er switch; 10 channels; a 600mAh 
rechargeable battery: and die-cast alu- 
minum chassis. The Maxon portables 
come in VHF, model SP-2550; and in 
UHF, model SP-2850. 
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Portable cradle fits 
hand-held, trunked radios 


Model 610PC 
universal portable 
cradle from SMC 
Electro-Mount fits 
most hand-held 
portables, two-way 
trunking radios, 
walkie-talkies and 
portable CB units. 
The cradle fits the 
company’s standard pedestal mounts. 
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SUPERCOMM and ICC. Together 
again - and even more exciting and 
informative than before! 

With SUPERCOMM and [EEE Com- 
munications Society's International 
Conference on Communications, you ll 
gel a hands-on view of the most 
advanced lelecommunications tech- 
nology of Loday ... and learn how the 
world will communicate tomorrow. 
The largest world-class exhibition of 
the year and two premier conferences 
in one place at the same time! 

Meet the industry's most respected 
professionals as you choose from 43 
free SUPERCOMM seminars and over 
75 moderately priced IKEE technical 
sessions. Hear what's in, what's out, 
and what's yet to come on technical, 


operational, management, marketing, 
and policy issues as you increase your 
knowledge and enhance your carecr, 

SUPERCOMM and ICC. Hundreds of 
exhibits. Thousands of new products. 
And tens of thousands of your peers 
from 80 countries. THE telecommuni- 
cations events of the vear. Together — 
with you — in Chicago. Be there! 


Private Network Administrators 
Focus on applications and architectures 
for ultra high-speed digital networking. 


GIGABIT NETWORKING 
WORKSHOP 
June 16-17 * Seating is limited! 


Call (312) 782-8597 
or fax (312) 782-3617 today. 


SUPERCOMM 


ICC 
02 


Gateways to 
Knowledge’ 


SUPERCOMM?® ‘92 
International Conference 
and Exhibition 


ICC ‘92 
International Conference 
on Communications 


McCormick Place 
Chicago, Illinois 
June 15-18, 1992 


Call Today for Details! 


For non-technical 


program information: For general information: 


TELECOMMUNICATIONS 
Fd 
UNE SDIES FPA RINE —s = 
Phone (202) 835-3100 Phone (312) 782-B597 
Fax {202} 835-3248 Fax (312) 782-3617 
Telex 595236 USTSACGO 


For technical program information: 


= 

— 
Phone (708) 248-5302 
Fax (708) 248-3977 


IEEE 


To exhibit call: E.J. Krause & Associates 
at (301) 986-7800, or fax (301) 986-4538. 


2 Mobile Radio Technology 


New products 


Radio interface module connects radios, intercom 


THE BASICS...You need to 
protect your sensitive electronic 
equipment from the threat of 
lightning. 

NOT SO BASIC... a day like today 
threatens your equipment with on- 
going power variances from inter- 
nally generated transients. 

Your equipment requires protec- 
tion from direct lightning hits as 
well as daily internal transients which 
silently erode the life of your 
equipment. When hit, our 2 stage 
suppression system activates 
preventing damage to your sensitive 
electronic equipment. 


Model U3813 radio interface module 
allows headsets for portable radios to be 
used with the series 3800 intercom sys- 
tem from David Clark. The module 
features a PTT switch, listen level con- 
trol and headset jack. 
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SIRS SS 


UIPMENTASBEINGIATIACK 


Long term protection continues day 
after day, year after year through 
our use of silicon avalanche diode 
technology. 


Power protection products for 
entire facilities and individual 
equipment. 


Toll free access to application and 
engineering assistance. 


Backed by a three year replace- 
ment warranty. 


Don't let another day like today 
pass. Call The Leader in Power 
Protection Systems. 


QO norTeRn TECHNOLOGIES, INC 


The Leader in Power Protection Systems 


15602 East Marietta 


Lane ° 


Spokane, Washington 99216 
Toll Free: 1-800-727-9119 
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April 1992 


Digital multimeters boast 
voltage checker function 

The heavy-duty line of multimeters 
from Fieldpiece Instruments includes 
digital multimeter, voltage checker and 
current clamp meter functions. The 
meters withstand 1,000Vdc and tran- 
sients to 6,000V on any voltage range. 
A current clamp accessory converts the 
DMM to a digital current clamp meter. 
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Portable radio receives 
Factory Mutual rating 

The MPI II portable radio from 
Ericsson GE Mobile Communications 
provides intrinsically safe operation in 
Class I, Division I, groups C and D, 
with its Factory Mutual approval. 
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Coaxial connectors meet 
commercial applications 


The RFX line 
of coaxial con- 
nectors from 
Amphenol 
RF/ Microwave 
Operations fea- 
tures high qual- 
ity and low cost. 
Popular connec- 
tors in the line, 
up to a maxi- 
mum quantity, 
are available with 
a 24-hour delivery time. 


Circle (349) on Fast Fact Card 


v 
oO 
nm 
3 
@ 
2 
ey) 

“a 

Ss 

9 

S 
% 
13 
1s 
S. 
S 
2 
a 
o 
a 
~ 
5 
%, 
o 
oO 
Vy 
Cy 
% 
j 
% 


C, 


IF YOUR BUSINESS 
DEPENDS ON MOBILE 
COMMUNICATIONS, DON‘T 
MISS THIS OPPORTUNITY 

TO GAIN NEW AND RELEVANT 
INFORMATION FROM INDUSTRY 
EXPERTS WHILE YOU SEE AND 
EXAMINE THE LATEST IN WIRELESS 
COMMUNICATIONS PRODUCTS, 
SYSTEMS AND SERVICES. 


FOR CONFERENCE INFORMATION 
CALL: (613) 233-4888 


FOR EXHIBITOR AND ATTENDANCE 
INFORMATION CALL: (416}252-7791 
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© 
oe 
CELLULAR * ®* 


r) 
AG, 
"NG - Two.way « cELLULAT 


"AGing, 


TWO-Way « CELLULAR « PAGING 


THE MOBILE 

COMMUNICATIONS 
EVOLUTION 
CONTINUES 


RADIOCOMM 
RETURNS 
TO MONTREAL 


10 AM - 6 PM 


10 AM - 2 PM 


EXHIBITION HALL SOUTH 
PLACE BONAVENTURE 
MONTREAL, QUEBEC 


Sponsored by 


RadicComm Association of Canada 


New products 


1,000-channel receiver has 26 front-panel keys 


The 1.000-channel mobile/base re- 
ceiver from Ace Communications 
covers SOOKHz to 1.300MHz. The ra- 
dio has 26 front-panel keys for program- 
ming, and all information is stored in 
permanent memory. 
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EXCEPTIONAL WIRELESS 
TELEPHONE PRODUCTS 


DataCom's PhoneLink/DataLink 


SPECI ay 
pponUctt 
ANTRORICE 


$1995 


* Ideal for end users without any technical experience 
or knowledge. 
If you have ever had trouble with an RF telephone or data link. you 
know what a frustrating experience that can be. Even the manufacturer 
can't provide reliable test methods to users that don't have a 2-way 
shops worth of equipment. 


Take the trouble out of trouble shooting. 

DataCom's FD line of equipment has enough front panel diagnostic 
indicators that pinning down the source of trouble can be reduced to 
seconds. 


Ongoing support. 

DataCom's service and support lasts long 
after you have made the purchase. As a 
matter of fact, we're so confident in the 
quality and workmanship of our 
equipment that we offer a 30-day 

full money back guarantee. 


—Vao0<_ 
= 


‘ 


DataCom, Inc. 


524 North 30th ¢ Quincy, Illinois 62301 
217-222-0160 * 217-222-0912 (FAX) 


24-Hour Technical Support Available 
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Portable radio earphones 
ensure privacy 


The CN series earphones from 
T.E.A. permit users to monitor receive 
signals with privacy, as well as enable 
transmissions to be heard in moderate- 
to-high ambient noise. The earphones 
plug into most portable radios. 
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Radio control operates 
with voice-grade channel 


Model 428 PC-controlled remote ra- 
dio control system from Raven Elec- 
tronics contains an audio interlace and 
control functions for remotely located 
AN/GRC 171, AN/GRC 211 and simi- 
lar radios. The remote control unit pro- 
vides audio, alarm monitoring and re- 
Jay control via a single voice-grade 
channel. The radio control functions 
and relays are controlled by an IBM PC 
or compatible unit. The PC software is 
menu-driven. The radio control system 
is expandable to control 252 radios lo- 
cated at 63 remote sites, with each site 
equipped for 16 alarm points and eight 
control points. 
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Lightweight portables span ranges to 2 miles 
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Digital combiner tunes 
cavities automatically 

A digital combiner from Allgon Sys- 
tem works with a variety of existing 
combiners to tune cavities automatical- 
ly to desired transmitting frequencies 
It works with coaxial, waveguide or die- 
lectric combiners. The combiner au- 
totuning system works autonomously 


upon RF energy at the inputs, and it re-" 


mains active for retuning cavilics to 
compensate lor drift variations. The unit 
boasts a modular design and accommo- 
dates a variety of racks and frames. It 
can be used with additional modules to 
form an unlimited number of channels 
for the transmitter antenna. 
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Fixed attenuator kits 
come in carrying case 

Fixed attenuator kits are available in 
502 and 752 impedances. The JFW In- 
dustries kits include feed-through ter- 
minations, matching pads and adapters. 
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The Spirit FM portable radios cover 
ranges to 2 miles and are available from 
Motorola. Spirit [ weighs 12 ounces and 
offers 1W output and | VHF channel 
with a removable NiCd battery that can 
be charged in the unit by using a sup- 
plied plug-in unit. Spirit I] one-channel 
portable is available in UHF or VHF 


and has the ability to screen out unwant- 
ed conversations. Spirit [I two-channel 
hand-held comes in UHF or VHF and 
accepts audio accessories. Spirit II and 
II] have a removable battery that can be 
recharged in the unit or with a small 
desktop battery charger that is included 
with the radios. 


‘SELECTONE MEETS THE CHALLENGE OF 


aN 


MODEL ST-803 DTMF ANI ENCODER 


The number of modern features in this all new ANI encoder belie its tiny size, Best of all, it's priced 


lower than most comparable units. 


m Measures 1.4”L x 0.85°W x 0.20°H 


@ Popular DTMF signalling format 


@ Generates ANI and Emergency Codes 


@ Includes Time-out-Timer (TOT) with 
alert tone 
@ Non-volatile E2 PROM program memory 


FOR FULL FACTS, CALL TOLL FREE 1-800-227-0376 


Selectone 


electone 


SELECTONE CORPORATION 


PHONE: (510) 887-1950 FAX: (510) 887-4011 
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23278 BERNHARDT ST., HAYWARD, CA 94545 


New products 


ard 


A single-point ground panel for light- 
ning protection products from Poly- 
Phaser is available in aluminum or cop- 
per material with painted plywood 


Single-point ground panel comes in aluminum or copper 


backing. Each unit comes with the 
necessary hardware for attachment to 
concrete, cinder blocks or 16-inch cen- 
ter stud construction. 
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Compact VHF mobile 
offers 40W, 6 channels 

Model SLV40 1 1/2-inch thick com- 
pact VHF mobile handles 40W output 
and six channels. The Relm mobile has 
automatic squelch, dic-cast frame, eight 


LED displays, and built-in CTCSS, 


DCS and two-tone sequential decode. 


Circle (425) on Fast Fact Card 


Vox headset features 
electret mic 


The H7240 Vox 
noise-atlenuating 
headset works 
with all portables 
to provide hands- 
free operation. 
The headset has a 
boom-mounted 
noise-canceling 
electret mic, and the Vox is included in 
the headset. The David Clark Vox unit 
is powered by an external rechargeable 
NiCd battery, and the headset will not 
drain power from the portable radio. 
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Replacement batteries fit 
cellular telephones 


Replacement batteries are available 
from W&W Associates for cellular tel- 
ephones. These include: 

~ WP-310-1031A for the Mitsubishi 
ISOOTPK transportable and the Di- 
amondtel 92 transportable. 

— WP-470-825 6V, 600mAh and 
WP-470A-825 6V, 900mAh_ for 
NovAtel’s PTR 825 phone. 

L WP-416-100 7.2V. 750mAh/ 
800mAh for the Nokia-Mobira Cityman 
100 cellular telephone. A 7.2V battery 
eliminator is available. WP-417-100. 
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Hassle-free conversions 


Read af 
on EONS 


ee Loss Bridges 


Features 
e Directivity: >50 dB typical 


Internal reference 

RF reflected port 

High power rating: 5 watts 
Swept SWR measurements 
Rugged construction 

.04 Mhz to 1.3 GHz 


Return Loss Bridges are a low cost solution for swept SWR measuremcats. These bridges 
can be used with a spectrum analyzer/tracking generator or service monitor, Being a self 
contained unit, no external attenuators, amplifiers, comparators or detectors required. 
Easy 10 use: Connect generator to “source” port, analyzer input to “reflected” port. Set ref- 
erence level with “load” port open, connect your device under test and take reading. Five 
watt power rating, unmatched in the industry, protects YOUR bridge from power coming 
down the feedline during antenna measurements at crowded sites. Rugged nickel plated 
brass enclosures assure excellent durability and shielding. 

FREE application note, "Understanding the Return Lass Bridge" , call and ask for it! 
Application note covers the uses of return loss bridges such as: tuning antennas, receivers, 
cavities, duplexers, isolators, and pre-amps; fault location in transmission lines and multi- 
ple bay antenna systems; measuring impedance and structural return loss of coaxial cables. 
This note also discusses the relationship of VSWR, return loss and reflection coefficient in 
f.0.b. Rts basic, simple to understand terms. 

Factory. Following units are available from stock: 
Model Freq Range MHz 
RLB1S0B1 440 to 150 
RLBISON3A 5 to 1000 
RLB1S0N3B 5 to 1000 
RLB150N3C 5 to 1300 
RFTOSONM2 DC to 3000 reference 
CISOSON2 Matching cable sets 2 ft 
Note: When purchased with a bridge the RFTOSONM2 and CISOSON2 are $95.00 total 


£ A Fs Be | 4 Phone: Voice: (316) 942-5100 


FAX: (316) 942-5190 
Wic HiT A P,O.Box9446 Wichita, KS 67277 


Call 
or fax 
for details. 


Direcuvity 


Options: 
System Analyzer 


and NiCd Kit ESNR-5900A 


Now YOU can read ESN’s, on the spot, anytime, 
anywhere. Verify ESN’s, MIN’s and SCM’s without 
connection to or removal of the cellular phone. 


CURTIS ELECTRO DEVICES 


Mountain View, California 
Call (800) 332-2790, FAX (415) 964-3574 Ww. 
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In-house paging system supports 6,200 units 


NEting  Gwws 


Soldering station features 
dual wattage control 


The UTC SS 
soldering station 
allows dual wat- 
tage control with 
a selectable 21W 
or 35W func- 
tion. The Ungar 
unit includes a 
fully grounded 
tip; a power 
base with built- 
in controller; 
anti-slip handle; 
and coil-spring iron holder with a ce- 
ramic mouthpiece. 
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Alphanumeric encoder 
comes in two versions 


Model 16 alphanumeric paging en- 
coder from Zetron comes in a stand- 
alone desktop version or as a circuitry 
card for an IBM-compatible PC. Mod- 
el 16 accepts pages from typical entry 
devices such as a PC, CRT or a laptop- 
sized alphanumeric entry station. 
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The PageOne in-house paging system 
supports as many as 6,200 units when 
it is used in conjunction with a private 
carrier paging provider. The unit is a 
combination effort of Shinwa Commu- 
nications of America and CSI. The 
paging system offers hot-key pop up al- 


phanumeric PC paging via IBM PC or 
compatible; dial-access paging; local 
control via DTMF telephone; and POC- 
SAG, Golay, two-tone, 5/6 tone, tone- 
only, tone-and-voice, talk-back and 
DTMF formats. 
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It doesn't matter what kind of surveillance vehicle 
you drive — if you need tota/ disguise for your 
two-way radio system, STI-CO offers more than 250 
antenna models in over 50 body styles. 


STI-CO’s disguised cellular style antennas fit any car. 


For low band, high band, UHF — any band — STI-CO 
has the quality disguised antennas you need. 


We've got you covered! 


STrcO 


INDUSTRIES, INC. 


11 COBHAM OAIVE 


DACHARO PARK, NEW YORK 14127-0656 


(716) 662-2680 
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MEASURE YOUR TRAFFIC... 


with CELLSCOPE™ 2000 and PAGETRACKER™ 2000 


CELLSCOPE™ 2000 


> Transportable AMPS cellular 
monitor ideal for the field, lab, 
or front office 
Find customer hot-spots & 
MTSO bugs from RSSI & 10 kbps 
overhead data 
User-friendly menu driven oper- 
ation and on-line help make it 
easy to use 
Ideal for microcell installation, 
MTSO audit, RSA/MSA system 
monitoring 


PAGETRACKER™ 2000 


®& Receive transmissions for the 5 


major world paging standards in 
real time 

Customized scanning receiver 
finds and logs RF activity up to 
2 GHz 

Key-Page mode detects up to 8 
page messages sent to as many 
as 16 ID's 

Automatic, remote operation is 
fully supported via RS-232 in- 
terface 


New products 


UHF hand-held transceiver 
operates in dual modes 


Model 5876 
UHF logic 
trunked radio 
from E. F. 
Johnson oper- 
ates in trunking 
and convention- 
al dispatch 
modes with as 
many as IO sys- 
tems, 10 groups 
and 100 conven- 
tional channels. 
The hand-held 
includes dual 
priority scan; 
alphanumeric 
LCD with sta- 
tus indicators: 
and system control via selector knob or 


front-panel keypad. The hand-held meets 
military standard 810C and D. 
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Just supply an antenna and personal computer! $5495 plus tax and shipping. 
Combined CELLSCOPE™/PAGETRACKER™ monitoring system for $7595. 
—TSR TECHNOLOGIES, INC.— 


P.O, Box 10727 Blacksburg, VA 24062-0727 Tel./Fax: 703-552-8324 
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EXCEPTIONAL WIRELESS 
Quality 


Antenna 
Systems, Plus 


: Ge 2 
Installation & BAYMR 2 3 sae DATACOM 


pat 2329-0 b60 


Maintenance a re Zon. = — 


24-Hour ‘ 
Technical Y 

Support \ 
Available \ 2wel 


pata on © 


TELEPHONE PRODUCTS 


PhoneLink/DataLink 


DataConrs 


Quincy. Ilinois 


IDEAL FOR: 


* Remote locations and sites 
im ¢ Emergency communications 
Gabriel's 48 years of proven product quality and it’s ‘ paws 2 
' ‘ f : : * Permanent or temporary services 
installation experience has earned Gabriel the reputation ; hee 
* Mobile Phone communications 


for producing and delivering the highest quality micro- 
wave point-to-point antenna systems available at 
competitive prices. 


OPTIONS: 


¢ Leased Line Replacement 
C= Gabriel Listens & Delivers © 2 or 4 Wire Circuits 
© UHF-VHF-Microwave-Laser 
abriel electronics ¢ Analog or Digital Signal Processing 
*® Spread Spectrum 902 MHz - 5 GHz 
pread Spe 
P.O.Box 70, Scarborough . Maine 04070 © 12 Volt DC & Solar Power 


Tel (207) 883-5161 Fax (207) 883-4469 
DataCom, Ine, 
524.N. 30th St. 
Quincy, IL. 62301 


217-222-0160 
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Obstruction lights suit tower construction phases 


Two models of temporary obstruction 
lights are available for use on towers un- 
der construction and can be used for 
permanent installation at remote sites. 
Model OB-30 features an FAA L-810 
steady burn obstruction light with con- 
trols; mounting plate; 200 feet of 10/2 


Replacement batteries fit 
cellular telephones 


Replacement 
batteries are avail- 
able from Alex- 
ander Batter- 
ies for various 
models of cellular 
telephones. Prod- 
ucts include: 

LC CLO0612 7.5V 
battery with 
700mAh capacity 
for Nokia-Mobira 
612 cellular tele- 
phones. 

L} CLO002 6.3¥V, 
7OOmAh battery 
for Fujitsu’s Pock- 
et Commander phone; and CLO003 
6.3V, 400mAh slim battery for Fujitsu’s 
Commander phone. 

— CL9014 6.3V, 600mAh battery 
replaces Oki’s RP9014/64-20001: 
CL9019 6.3V and 750mAh battery re- 
places Oki’s RP9019/64-20002. 
A 6.3Vde battery eliminator, model 
BE0914, powers Oki's 900 portable 
from a vehicle's cigarette lighter. 

1 CL99-XT 6V, 600mAh replaces 
Diamondtel’s HCBP-99 battery: 
CL3000-XT 6V, 600mAh replaces Mit- 
subishi’s FZ978A battery. 
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cable with twist connectors: 24Vde. 
90Ah battery bank with scaled, low- 
maintenance batteries: and automatic 
three-stage charger connected to a per- 
manent 110 male outlet with weather- 
proof cover. Model OB-28 has a non- 
FAA flashing Xenon strobe with power 
supply; mounting plate; 200 feet of 10/2 


cable; 24Vdc, 90Ah battery bank with 
sealed, low-maintenance batteries; and 
automatic three-stage charger connected 
to a permanent 110 male outlet with 
weatherproof cover. The Hughey & 
Phillips lights are available with option- 
al solar arrays. 
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Warranty! 


@ Install communications equipment with 
confidence. StackMaster gives rugged support. 


™ Mount equipment of different widths on 
StackMaster’s adjustable racks. 


™@ Remove each piece of equipment separately 
without disturbing the rest of the stack. 


@ Enjoy StackMaster’s No Nonsense 2-Year 


When Stack Time Comes 
You Can Count On 
1e Stack Master 


Call for literature today. 
g==~ 1-800-GJ-Mount (1-800-456-6868) 
& Fax 715-344-5209 


SGamsEer-cOxnNson 


Service & Solutions ™ 
801 Francis Street, Stevens Point, Wisconsin 54481 
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New products 


Radio control console includes 10 lines 


Model C-S5I12  10-line and four- 
frequency radio control console from 


High-power terminations 
offer 502 impedance 

High-power terminations from JFW 
Industries come in IW, SW, 30W, SOW, 
lOOW, 200W and 300W power levels. 
The terminations are available with N, 
BNC, TNC or SMA connectors and of- 
fer SOQ impedance. 
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Vega operates half-duplex over two-wire 
or four-wire lines and operates duplex 
over four-wire lines. The console in- 
cludes two speakers and volume con- 
trols to independently adjust selected- 
line and unselected-line audio levels. 


The tone-format console converts any of 


the 20 lines to de control with external 
adapters. The console’s four DIP-switch 
programmable function tones may be 
used in an FI-F4 or paired configu- 
ration. 
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Solder cream kit enables 
SMT component repair 


The solder cream kit from ESP in- 
cludes solder cream alloy, fine pitch and 
water-washable flux systems. The kit 
contains molded dispensing tips and a 
reusable hand dispenser for dot or stripe 
applications. 
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Bicycle patrol headset mic 
clips to user’s shirt 

The Fast Comset headset suits bicy- 
cle police patrol uses and includes a mic 
that transmits even a whisper like nor- 
mal speech. The mic clips to the user’s 
shirt front, and the earphone fits under 
all bicycle helmets. The Television 


Equipment Associates headset is built 
to withstand abusive handling inherent 
in police field work. 
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Use our 7-day Expedite Service on 
TCXO's... even faster on mayoral 


Call or fax TOLL FREE for information 


INTERNATIONAL CRYSTAL MFG. CO., INC. 


P.O. Box 26330 © 10 N. Lee * Oklahoma City, OK 73126-0330 » (405) 236-3741 
FAX (405) 235-1904 = Toll Free Phone 1-800 426-9825 » 24 Hour Toll Free Fax 1-800 322-9426 
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Typical rejection: 


eID over voice inhibit” 
Low power option 
¢Modular design 


TTL levels 
*Size: 2.7x2.6x0.7" 


*Up to 8 EPROM programmed messages 
*Adjustable audio, speed & interval timer 


*Message Selection via binary input— 


HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, 
problems in repeater systems. 


intermod, and desense 


#40 to 1000 Mhz tuned to your frequency 
*5 large helical resonators 

*Very high rejection 

*Low noise—high overload resistance 
*8 db gain—ultimate rejection )80 db 
*GaAs fet option (above 200 Mhz) 

*Cast aluminum enclosure 

®N, BNC, and SO239 connector options 


+600Khz @ 145 Mhz: 28db 
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) 
4 & Mhz @ 450 Mhz: 50db (60db GaAs) 


+20 Mhz @ 800 Mhz: 65db 
t 20 Mhz @ 950 Mhz: 70db 


The ID-2B provides required station identification without troublesome 


diode programming. The * 


ID over voice inhibit” circuitry allows for cour- 


teous operation by nat allowing an ID until the next squelch closing. 


ID-2B Wired/Tested $99.95 


GLB ELECTRONICS, INC. 


151 Commerce Pk 
716-675-6740 9to4 
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ID-2B-LP Low Power $109.95 


., Buffalo, NY 14224 


VHF, UHF antenna line 
exalts high durability 


The Pro-5000 line of VHF and UHF 
antennas includes 22 models with 3dB 
gain VHF and 3dB and 5dB gain UHF 
models, The antennas incorporate three 
O-rings, hand tuned-and-tested conical 
coil and stable soldered connections. 
The Antenna Specialists models have 
a maximum VSWR of 1.5:1. 
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Paging terminal provides 
digital voice storage 


Model 640 Dapt-Xtra dial-access pag- 
ing terminal suits smaller paging serv- 
ice providers, as well as in-house pag- 


ing systems. The Zetron termimal 
includes digital voice storage, voice 
prompts and simultaneous processing of 
multiple telephone inputs. The terminal 
offers two telephone inputs, remote 
transmitter control with 16 addresses, 
talkback paging, 1.500 subscriber capa- 
bility and compatibility with popular 
analog and digital paging formats. 
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Software enhances engineering design 


Cellular Engineer desktop engineer- 
ing software package suits cellular plan- 
ning and design engineers needs. It con- 
tains the software needed for switching, 
traffic enginecring, trunking, RF and 
power engineering. Radio Survey Mas- 
ter is a real-time, multichannel radio 
field-strength and statistical analysis tool 


for RF engineers to use for conducting 
radio surveys. Using a IBM PC or com- 
patible, the software is ideal for cellu- 
lar, paging and mobile surveys. Both 
packages are available from Quantum 
Publishing. 
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WY MT-2 SERIES MOUNTAIN-TOP REPEATER 


THE ULTIMATE IN RUGGED AND 
DEPENDABLE SOLAR POWERED 
REPEATER COMMUNICATIONS 


AVAILABLE IN VHF AND UHF 
(138-512 MHz) COMBINATIONS 


== DANIELS 
m= ELECTRONICS 


43 ERIE STREET, VICTORIA, B.C. 


CANADA V8V 1P8 


PHONE: (604) 382-8268 FAX: (604) 382-6139 
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New products 


Trunked radio system serves 16,000 IDs, 2,000 talk groups 


The StartSite two-way radio trunking 
system for single-site users requiring as 
many as five communications channels 
handles 16,000 IDs and 2,000 talk 
groups. The Motorola trunked radio 
system comes in continuous control 
channel and selectable control channel 


configurations. The continuous control 
channel package includes a dedicated 
control channel, as well as ‘“‘emergen- 
cy” and “PTT ID” as standard. The se- 
lectable control channel allows a choice 
between active control channel and dy- 
namic control channel. 
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UMERIC 


Panasonic 


+ Synthesized (Programmable/Reprogrammable) 


— 900mhz 


ISOCNG 


c 
t 
y Vanguard seo th 
1 hie Synthesizer 
Whe wns 


— VHF (980 frequencies) 
— UHF (400 frequencies) 


— Cap Codes 
— Pager Functions 


¢« POCSAG Signaling Format 
* Up to 8 Address Capability 
* Vibrator Standard 


Vi P INTERNATIONAL, INC. DALLAS, TEXAS 
ana 


i COMMUNICATIONS DIVISION 


P.O. Box 550999 Dallas, TX 75355-0999 Toll-Free 1-800-527-9366 


FAX (214) 278-5981 
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Call Hutton for details on how quickly we can satisfy your test equipment requirements. 


April 1992 


Hutton Stocks Helper 


Easy and accurate measurements of 
antennas in the 400-525 Mhz and 
800-1000 MHz frequency ranges, 
including Cellular and SMR antennas 
from Helper Instruments Company. 


Hutton Communications 
4112 Billy Mitchell Drive 5600 Oakbrook Pkwy,#280 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 


Speedy Installs with the Helper "Matchbox" and... 


2 a 
a, MATCH Box : 


Dissipator element complies 
with UL96 standard 
Model ALS-1000 dissipator clement 
from Lightning Prevention Systems 
complies with the UL96 standard and 
is listed as class II modified air terminal. 
Circle (383) on Fast Fact Card 


Glass-mount antenna 
boasts fast install time 


The APD853.3 glass- 
mount antenna from 
Antenna Specialists 
boasts a fast installa- 
tion. The 3dB gain 
cellular antenna in- 
cludes a one-step 
closed-cell foam tape 
mount and a detach- 
able 15-foot RGS8/U 
cable for simple ve- 
hicular cable routing. 
The antenna is rated at IOW with VSWR 
of less than 1.9:1. 
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The MATCHBOX ™ Models MB-450,MB-800 
Match Efficiency Meter, SWR Meter 


Hutton Communications 


Norcross, GA 30093 
404-729-9413 
FAX 729-9567 
800-741-3811 
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Hutton National 
9810 FM1960 
Humble, TX 77338 
713-446-4050 
FAX 446-5779 
800-325-8950 


Communications Works 
923 West 9th Avenue 
Denver, CO 80204 
303-820-2929 
FAX 820-2809 
800-726-6245 


Trailer tower incorporates Radiotelephone interconnect supports sampling, repeater use 
insulated equipment shelter 


The PatchMaster 200 radiotelephone 
interconnect from Advanced Comput- 
er Controls communicates with users 
in customized digital voice messages. 
The phone patch supports sampling, 
Vox, full-duplex and repeater operation. 
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Model TM-SI-35-S trailer tower from SNe SMALL, POWERFUL 
Aluma Tower comes with an insulated AND RELIABLE 


4" x 6’ X 6' equipment shelter. The 
shaleantte guails 4 ie vatiaiins * Low band, VHF, UHF _ = Locking battery 
shelter is available with heat, air con SiN a fe + Two tone sequential compartment 
ditioning, ventilation, electrical power e ay * Single “AA” battery s Group call command 
and storage box along with other option- a i * Variable volume control + Three year warranty 
al accessories. Fi 
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INTERNATIONAL, INC. DALLAS, TEXAS 


COMMUNICATIONS DIVISION! 


ee | a 
Larsen Fintennas 


CELWAVEE 


ROHN. 


STRON Li i 
AST ao CENTURION  cushcraft/Signals Siemens Solar Industries 
- . - eursmerersse : > 
o_,nornew (4)Maltiplier PA woATtieias” aU 


ALSO AEE, AMPHENOL, AP!, AUBURN TECHNOLOGY, BEE, *B&K, BAND-IT, BECKMAN, BELDEN, BOBIER, CAL CORPORATION, 
CAMBRIDGE, CPI, COMMUNICATIONS SPECIALISTS, COOPER TOOLS, DAVID CLARK CO., EAGLE, FLUKE, GAMBER-JOHNSON, 
HEART, HELPER INSTRUMENTS, HUSTLER , INNOVATIVE MANUFACTURING, JABRO, “JOHNSON CONTROLS, KENWOOD, 
METRO TEL, MICROFLECT, MOBILE MARK, MOTOROLA/R-NET, NEWMAR, OPTOELECTONICS, ORA, PACE, PALADIN, PANAVISE, 
PIPO,POLYPHASER, POWERSONIC,POWER-TEK, RF INDUSTRIES, RITRON, SAT-PAK, SCALA, SCI, SCIENTIFIC DIMENSIONS, 
SIMPSON, SINCLAIR, *SELECTONE, SMC ELECTROMOUNT, SSC, SPECO, *STANDARD COMMUNICATIONS, STATPOWER, TPL 
COMMUNICATIONS, TRACE, UNITECH, VELCO, VOCOM, & ZOMEWORKS. *May not be available at locations other than Dallas. 


Hutton Communications Hutton Communications Hutton National | Communications Works 


4112 Billy Mitchell Drive | 5600 Oakbrook Pkwy.#280 9810 FM1960 923 West 9th Ave. 
Dallas, TX 75244-2315 Norcross, GA 30093 Humble, TX , 77338 Denver, CO 80204 
214-239-0580 404-729-9413 713-446-4050 303-820-2929 
FAX 239-5264 FAX 729-9567 FAX 446-5779 FAX 820-2809 
800-442-3811 800-741-3811 800-325-8950 800-726-6245 
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Fleet management controller 
allows status reporting, ANI 
The TR30-280 fleet management 
controller fits any mobile radio to pro- 
vide single-button status reporting, base 
call, unit and group call. and ANI and 
emergency functions. The Transerypt 
unit includes backlit tactile buttons: rug- 
ged construction: high-speed digital sig- 
naling; universal interface: programma- 
ble signaling options; programmable 
ANI from keypad; audible feedback; 
and printer and disk log of all radio 
transactions available to dispatcher. The 
controller works with trunked or con- 


ventional radios. 
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14-channel VHF portables meet military specs 


Two VHF portable radios from 
Bendix/King may be programmed to 
operate on any VHF frequency in the 
148MHz-to-I74MHz range without 
degradation in specification. Model 
EPHS514 IA has a_ seven-character, 
seven-segment numeric display. Model 
EPHSI4 2A offers a eight-character. 14- 
segment alphanumeric display. Both ra- 
dios can be programmed for either 
5kHz or 12.5kHz channel increments. 
The portables meet military standard 
810C and D, as well as meet or exceed 


VHF mobile antenna 
includes rugged construction 

A wide bandwidth of 135MHz-to- 
I85MHz frequency range and rugged 
construction are features of Austin An- 
tennas’ VHF mobile antenna. The an- 
tenna has an elevated feedpoint and a 
urethane spring. 
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EIA and U.S. Forestry Service specs. 
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Tower monitoring service 
protects against FCC fines 

The tower monitoring service from 
RTI Communications protects tower 
owners and licensees from FCC fines 
for non-compliance of the commission's 
rules on tower light monitoring, report- 
ing and record-keeping. 
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sound Technology 
Working for You 


SONIC Helmet Kits allow Hands f 
Free Communications for the 
helmeted officer; riding a 
motorcycle, mounted on 
horseback. or dressed in full 

riot gear. 

SONIC Helmet Kits fit existing 
helmets with no modifica- 


tions required and interface 
with today's most popular 
radios. 


CALL OR FAX 

FOR MORE 
INFORMATION ON 
SONIC PRODUCTS 


Sonic Communications Inc 

4 Colonial Center Box 287 

New Ipswich N_H, 03071 USA 

Tel: 603-878 1944 Fax: 603-878 1773 


HOT AIR TOOLS 
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HOT AIR EQUIPMENT 


ESD SAFE 


de-soldering and 
soldering with the leister 
labor ‘S’ HOT AIR TOOL 


TRAINING VIDEO AVAILABLE 


Electronic Temperature Adjustment from 
682-1 2022 F. Air volume adjustment from 
0-150 litres per minute. 

For second 
and thru hole components. 


OVER 500 NOZZLES AVAILABLE 


brian r. white co., inc. 


313 HENRY STATION ROAD 
UKIAH, CA 95482 
FARMINGDALE, NJ 07727 


(08) 462-9795 
(908) 938-2700 
DISTRIBUTOR INQUIRIES WELCOMED 


D Bie, 


and de-soldering of all SMD 


ASK FOR FREE BROCHURE M0277 
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Mobile printer operates at 2,400 baud or 9,600 baud 


The mobile printer for vehicle appli- 
cations from Aisin U.S.A. weighs 3.75 
pounds and is powered by direct 12V 
connections. The printer operates at ci- 
ther 2.400 baud or 9,600 baud. The unit 
withstands —30°C to +70°C. The unit's 
standard RS-232C serial port allows the 
printer to work with most mobile data 
terminals, personal computers and data 
recorders. The printer boasts a 16k buft- 
er for memory. 
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Paging monitoring system works with PC, antenna 


The Pagetracker 2000 paging ing POCSAG 256 baud, 512 baud or 
monitoring system works with aPC and — 1,200 baud; GSC Golay 300 baud data, 
antenna. The TSR Technologies system and NEC 200 baud data. Traffic activi- 
permits continuous monitoring and _ ty is displayed on a hard disk for easy 
time-stamped recording of pager IDs retrieval. 
and messages of any paging system us- Circle (427) on Fast Fact Card 


Component repair workstation features 5 handpieces 


The PRC 2000 process control sys- 
tem from Pace features five SensaTemp 
handpieces and a self-contained air sup- 
ply with timing control for dispensing 
of solder cream and other materials. 
The component installation and repair 
workstation offers variable, controlled 
and low-voltage ac pulse power to hand- 
pieces. 
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The ULTIMATE 
orooy.nenosor PROTECTION... 


per year of LEATHERSMITH’s cases Rich, full-grained 
for two-way radio equipment. leather cases for 
LEATHERSMITH'’s specially-developed, steer the latest models 


hide leather cases are expertly designed by Penn 
sylvania craftsmen. in stock now! 


LEATHERSMITH's cases feature durable, rust- : LOGO IMPRINTS 
proof nickle-plated snaps and fasteners. Quick a ae IN CHOICE OF 


disconnect swivels are optional on all models in = ia COLORS 
polished steel and sturdy molded nylon. 2 i 


Your chotce of covers Is included In our low,low 
prices. 
“Delivered on time ALL the time!"’ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


right Pa od. on mm A z 417 Frystown Rd. 


Choice : tea Gal Myerstown, PA 17067 
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NEW ci 
MET 


APPROVED 


Plug-in AC 
Power Protector 


MODEL #IS-PLDO-120 


> Rated @ 15 Amps 

> 15 ft. Power Cord 

> Multi-Stage Surge Protection 

> Handles a Typical 
Lightning Strike 

> Shielded Non-Flamable 
Enclosure 

> Non-Saturating Design 

> Quality Tested and 
Approved Product 

> Safe Disconnect Protection 

> Internal Quality Construction 

> New 10 Year Warranty 


1500 models of coax, 
power and twisted pair 
protectors ... plus 
lightning/EMP and 
grounding solutions. 


KPolyPhaser> 


2225 Park Place 
P.O. Box 9000 
Minden, NV 89423-9000 
(702) 782-2511 + (800) 325-7170 
FAX: (702) 782-4476 
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16 REASONS TO BUY 
OUR RF AMPLIFIERS 


Be. @ t >) 3 2 
A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier. Our product 
line includes 
e VHF Low Band to 400 watts 
© VHF High Band (140-200 MHz) to 300 watts 
e UHF Low Band (400-550 MHz) to 400 watts 
® UHF High Band (800-960 MHz) to 150 watts 
© True continuous rating at high ambient 
temperatures 


© “Bullet-Proof” heavy duty protected am- 
plifiers for mobile and simplex applications 


VoCom/RF Corporation 


Quality since 1979 


1/800-872-6233 


Call 1-800-USA-MADE 


In Illinois 708/885-3296 
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™ ALSO IN 
STOCK: 
ASTRON 
MOBILES & PORTABLES fm 


Now in stock at Henry Radio-the popular new — 


Yaesu "Vertex" line. HENRY 
™ FTL-2011 VHF and 7011 UHF mobiles i 
@ FTH-2070 Dual-Band Portable JABRO 
@ FTH-2008 VHF and 7008 UHF Portables — 
@ FTH-2009 VHF and 7009 UHF Low Cost Portables MAXON 


2050 S. Bundy Drive orto 

Los Angeles CA 90025 
RADIO Or: 1-310-820-1234 

FAX: 1-210-826-7790 


Toll Free: 1-800-877-7979 


” 
Busy, Tx 
SCAN) PRE 
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New products 


Cellular phone cradles 
sport foam inserts 


Models 602 and 607 cellular porta- 
ble telephone cradles from SMC 
Electro-Mount have Velcro fasteners 
and foam inserts. The cradles work with 
the company’s mounting hardware. 
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Logic board fits 
Uniden radios 

The Versa logic board from SMC 
Wireless fits Uniden SMS 300 series ra- 
dios. It features increased channel ca- 
pability to 99 systems and as many as 
1,000 groups; selectable normal or pri- 
ority scan; out-of-range queuing: PC 
programmability through the handset 
cable: and selectable audio compandor- 
ing on dispatch and interconnect. 
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Cordless tester calculates 
mAh rating of batteries 


A cordless bat- 
tery tester is avail- 
able that calcu- 
lates the mAh 
rating of recharge- 
able batteries. The 
tester consists of a 
voltmeter. digital 
timer and elec- 
tronics to control 
the discharge of a 
fully charged bat- 
tery. The Motor- 
ola Worldwide System and Aftermar- 
ket Products Division unit can be wall- 
mounted, and it has a full line of adap- 
ters and adapter cables to test almost any 
battery. 
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Ts iterature 


Catalog lists 
battery equipment 

NiCd, Lexstar, mercury, alkaline bat- 
teries for cellular telephones, pagers and 
other mobile radio equipment are list- 
ed in Alexander Batteries’ catalog. 
Descriptions, cross-reference informa- 
tion, specifications and talk-time are 
featured. Battery testing and mainte- 
nance equipment are included. 
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Spanish catalog features 
cellular accessories 


Brochure describes cellular antennas 


Cellular 3dB antennas are described 
in db Mobile’s brochure. The GlasLink 
and CelLink lines are featured along 


with phone holders, mounts, replace- 
ment antennas and leather cases. 
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Study predicts SCADA growth in 1990-1995 


Three principal SCADA end-user 
market sectors: oi] and gas energy, clec- 
tric utilities, and water and wastewater 
utilities are addressed in a four-volume 
SCADAVIEWS Market Research Reports 
Series. The primary report, “Chal- 
lenges and Opportunities in the SCADA 


Marketplace (1990-1995), provides in- 
formation about the three principal end- 
user market sectors including a thor- 
ough analysis of issues, trends and mar- 
ket forecasts through 1995. The market 
study is available from Tech-Marce. 
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Cellular Solutions has a Spanish lan- 
guage version of its cellular accessory 
catalog. The catalog offers power sup- 
plies, transportable kits, interface 
devices, mobile antennas, mobile mounts 
and other cellular accessories. 
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Book describes, lists 
radio communications sites 
Covering nearly all of California and 
including major portions of southern 
Nevada and western Arizona, Radio 
Sites of Central and Southern Califor- 
nia provides information on nearly 400 
individual radio sites that supply or ac- 
commodate two-way radio equipment. 
The book provides two-color maps; an 
alphabetical list of the radio sites; coor- 
dinates and general site usage; and fre- 


LIKE MONEY IN THE BANK 


CONNEC-TEL” 


Duplex Radio Interface 


ADD FEATURES like Fax, modems, cordless 
phones & answering machines to EXISTING 
mobile equipment & systems. Provides a tele- 
phone line RJ-11 output on a full duplex mobile 
radio & operates all standard telephone equip- 
ment. Compatible with any interconnected full 
duplex base station that provides DTMF selec- 
tive signaling. Ring generator, precision 2-4 
wire hybrid, automatic ANI, CTCSS encode & 
12 programmable functions. Custom SW for 


Dealer Net ——=tttee 
$329 


quency coordinating committees for GE trunking systems. 
commercial, broadcast, industrial, pub- 
lic safety and amateur services. The 
publication is from Arroyo Borracho 
Press. 
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rugged, full featured portable, the re- 
chargeable COM-3 will take your services 
where others can't. And, with its 
advanced microprocessor circuitry, COM-3 
speeds your techs’ testing capabilities, 
keeping your profit line moving. . . in full 
gear. 


Hundreds in service with proven performance, 


NCC 


1035 Blair Road, Fairbanks, AK 99701 @ (907) 452-7765 Fax (907) 456-5175 


‘| - eh ™! i ol i] 


a YOU can put one on 


When you see your techs standing in line 
waiting for the service monitor, you know 
your profit line is parked... and in idle. 
Now, with the remarkable low cost of the 
new Ramsey COM-3, you can have a 
service monitor on every bench. COM-3 
can tum wasted idle time into new found 
“profit” time. In addition, COM-3 will easily COM-3. The new service monitor that 
tum a profit in the field. Engineered asa —_ works harder for less. 


RAMSEY ELECTRONICS 
733 CANNING PARKWAY, VICTOR, NY 14564 | VISA foscos) 


FAX: (716) 924-4555 
ORDER DIRECT—CALL 716-924-4560 


TELEX: 466735 RAMSEY Ci 


Quality crafted in the USA 3 
Circle (82) on Fast Fact Card 


7k 


WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NC401 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology 


MODEL NC421 

MULTI-FUNCTION DITMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NC4000 
MULTI-FUNCTION DTMF DECODER 


For control of remote applications, avaliable 
with enclosure or 56 pin edge connector and 
a variety of options 


MODEL NC4004 

MULTI-FUNCTION DTMF REPEATER 
Capable of controllling 10 outputs while 
sensing 10 external inupts 


MODEL NC404 
SUB-MINIATURE DTMF ENCODER 
Digitally synthesized tone generator 


MODEL NC409 

MICRO-MINUATURE DTMF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit 


MODEL NC410 

NEW...DTMF ANI ENCODER DESIGNED WITH 
THE RCC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable “transmit refresh" provide easy 
operation in any mobile application. 


Call 1-800-874-8663 


for complete information 
and pricing. 


(QEvoncomm: 


TONE SIGNALLING PRODUCTS 


12438 Loma Rica Dr., Grass Valley, CA 95945 


Circle (83) on Fast Fact Card 


Mobiie Radio Technology April 1992 


F eedback 


Land mobile radio continues to grow 


Land mobile radio communications 
continues its upward growth, according 
to the respondents to the September 199] 
“What Do You Think?” questionnaire. 
The majority of the respondents at 
46.9% report a quick growth spurt, with 
31.3% indicating a moderate growth. 

Only 3.1% of the respondents note 
“litte or no growth” in the land mobile 
industry, with 18.8% reporting “slow™ 
growth. 

Contributions to the growth of mobile 
radio, according to readers, include: 

¢ “Increased cellular activity and 
paging.” 

¢ “Low-cost programmable radios 
on the market.” 

*® “Moving from analog to digital.” 

* “Price of equipment is going down 
and the size of equipment is getting 
smaller and the reliability of it is going 
up.” 

¢ “Trunking and mobile data ter- 
minals.” 

¢ Programmable radios have 
helped. Overcrowding of frequencies 
has hindered growth. The rural econo- 
my has hurt.” 

The development of personal commu- 
nications networks (PCNs) will affect 
the mobile radio industry in various 
ways such as make land mobile more 
competitive, cause some shakeouts in 
industry players and expand opportuni- 
tics for revenue. Readers believe the de- 
velopment of PCNs will have the fol- 
lowing effects: 

¢ “We'll be able to load more. i.c. 
trunking and more.” 

¢ “It will cause more attention to 
user needs and system design for needs. 
rather than just selling a radio.” 

* “Add competition for the dollar.” 

* “More companies, more possibil- 
ities, variations, specialized needs be- 
ing filled.” 

¢ “Will open consumer market to 
two-way radio.” 

¢ “Will bring new technologies to the 
marketplace. This new technology will 
be ‘refarmed’ into present systems.” 

¢ “There will be old players and new 
players in a different game.” 

* “PCNs shouldn't bother tradition- 
al two-way accounts and public safety. 
but it might hurt cellular.” 


The industry constantly is changing, 
and readers note some of the recent de- 
velopments: 

® “It is becoming more challenging.” 

e “Less expertise is required of tech- 
nicians as circuits become more 
modularized.” 

* “More applications are being found 
for RF applications.” 

e “The industry is changing fast. 
Standards are not established before an- 
other leap.” 

® “Cheaper equipment is being intro- 
duced, and there are too many mail or- 
der houses.” 

¢ “Everybody wants “E’ prom and 
‘non-radios. Crystals are out, like 
tubes.” 

* “End-users are becoming more 
price- and quality-conscious.” 

Factors that will cause changes in the 
near future include: 

oA in component 
repair.” 

e “Lower cost systems.” 

* “Some people who went to cellu- 
lar are coming back to standard two-way 
because of costs.” 

© “PCs will take over.” 

® “More computerized. no compo- 
nent level repair." 

¢ “Smaller programmable units with 
more channels and better batteries.” 

e “Digital modulation techniques 
will be used in all market applications.” 


decline level 


Be sure to fill out this 
month’s ‘‘What Do You 
Think?’’ questionnaire on 
page 97 so your responses 
can be included in a future 
**Feedback’’ column. 


1 Wide Gad? 


P eople 


Mary Beth Richards advances from Common Carrier 
Bureau Enforcement Division chief to Enforcement Divi- 
sion chief of the FCC Field Operations Bureau, Washing- 
ton, DC. 


Duane L. Huff leaves AT&T Bell Laboratories, Cellu- 
lar Systems Test, as department manager to join Comcast 
Cellular Communications, Philadelphia, as director of new 
technologies. 


Charles Mason, director of Cellular Data, Mountain 
View, CA, adds to his responsibilities the volunteer posi- 
tion as head of the Mobile Data Working Group, a mem- 
bership section of Telocator’s Personal Communications 
Service. 


Brian Stern leaves Electronic Data Systems, Lakewood, 
CO, as consultative sales manager to join Cellular Solutions, 
Boulder, CO, as eastern region division sales manager. 


Janice Obuchowski resigns as the U.S. Commerce 
Department assistant secretary in charge of the National Tel- 
ecommunications and Information Administration to estab- 
lish a research and consulting firm specializing in telecom- 
munications. 
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Cellular carrier info... 
as close as your computer! 


THE MSA/RSA DATABASE 


The same information you have come to rely on in 
Cellular Business magazine's “Calling All Carriers* in the 
May issue is now available on computer diskette. This 
directory includes carrier names, addresses, telephone 
numbers and fax numbers (when available) of the 306 
metropolitan statistical areas (MSAs) and 428 rural service 
areas (RSAs). The directory is available in ASCI| format 
so that it can be adapted to any computer program. 
Complete on one diskette. 


EACH DISKETTE 
COSTS ONLY 
$25 


Call 800-543-7771 to order, or mail us this form. 


Cellular Business Products 
Attn: Joan Jackson 

P.O. Box 12901 

Overland Park, KS 66282-2901 


Please send copyties) of the Database @ $25 


$ Enclosed Quisiae Noni pts Foley a0St3 4 
Name 

Company 

Street (No P.O. Boxes) 

City... -, §6State 


_Solar/Cell Batteries 


Introducing the SC series of lead acid 
deep cycle batteries designed for 
extreme cyclic charging and discharging 
applications 


© Deep Cycle Dependability 
© Sealed/Maintenance Free 
e Advanced Gell Electrolyte 
e In Stock - Immediate Delivery 


For all your remote power needs: 
Featuring Siemens Solar Modules 


1-800-344-2003 


LAR ELECTRIC 
ALTIES CO 


WW s 


: 
e «& NUTTY PO. BOX 537, WILLITS, CA 95490 
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PRIMUS ELECTRONICS IS PROUD TO 
BE A STOCKING DISTRIBUTOR OF 
THESE QUALITY MANUFACTURERS 


LIGHTNING/EMP 
AND GROUNDING 
SOLUTIONS 


“NDREW y/ 


i primus 
ELECTRONICS CORPORATION 
800-435-1636 (IL)800-892-1413 FAX 800-767-7605 
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PROFESSIONAL 


Meleteli te: 
RECORDERS 


documentation of 
your important 
conversations to 
chance... Play it 
safe with an 
Omnicron. 


| Talking Time Clock 

} repeats time and date 
on optional Time 
Channel 


Voice activated 
recording: 2, 8, or 16 
hours of talk time on a 
standard audio cassette 


Fail safe alarms monitor 
tape movement to 
prevent operator error 


Rapid review of 
recorded conversations 
will minimize operator 
error 


Select an Omnicron to automatically record your important 
telephone conversations, two-way radio messages, or 
dictation. Choose from six models starting under $400 and 
a full line of accessories. 


58) LIBERTY HIGHWAY 
PO BOx 623 

PUTNAM. CT 06250 
203-928-0377 

FAX 203-928-6477 


The Most Important New 
Test Equipment You'll Buy 
Comes From DCT 


DCT's new SNA scalar network Spectrum-specific models save you 
analyzers are everything you asked for money. 


mse SEE * SNA30 for 1.5 to 60 MHz. 
Portable. The first field worthy, © SNA 300 for 10 to 520 MHz. 


hand-held units. 
Versatile, Analyze antenna, 9 SNA G00 for 7000 TOD Me. 
connector, T-line, filter, amplifier and The perfect too! for M & I testing. 
receiver performance. 
Fasl, accurate Call or write for specs, purchase and 
Lightweight and rechargeable. delivery information. 
Money makers. Cul callbacks. 

" A Direct Conversion Technique, Inc. 


Wey 3132 N. Lowell Ave. © Chicago, IL 60641 
if Phone & Fax: 312/283-1690 
“We're Maasurament Magic™ Order Line: 800-282-3852 
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C alendar 


March 
29-April 1—Energy Telecommunications and Electrical Association "92, 
Dallas Convention Center, Dallas. Contact: 214-235-0655. 


April 
12-15—North Central Regional Conference Associated Public-Safety 


Communications Officers Meeting, Pheasant Run Resort and Conven- 
tion Center, St. Charles. IL. Contact: T.G. Mieure. 708-244-8640. 


May 
7-9—1992 Annual Mobile Communications Conference, Westin ANA 


Hotel and Resort, Washington, DC. Contact: National Association of Busi- 
ness und Educational Radio, 800-759-0300. 


il-13—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lur Technology Society, Hyatt Regency, Denver. Contact: John Tary, 303- 
452-611). ext. 443. 


13-15—Radioconum Annual Convention, Montreal. Contact: Lisa La Prai- 
rie, 613-233-4888. 


17-20—East Coast Regional Conference Associated Public-Safety Com- 
munications Officers Meeting, Lancaster Host Resort. Lancaster. PA. 
Contact: James Giannini, 215-631-6500 


June 
17-19—Virginia Tech Symposium on Wireless Personal Communica- 
tions, Virginia Tech, Blacksburg. VA. Contact: Jack Lilly. 703-231-4849 


21-25—Utilities Telecommunications Council 44th Annual Meeting, 
Hyatt Civic Plaza, Phoenix. Contact: Rita Clark. 301-621-7802. 


July 


19-23—Forestry-Conservation Communications Association, Toledo, 
OH. Contact: Don Pfohl. 602-644-3166. 


August 


9-14—Associated Public-Safety Communications Officers 58th National 
Conference, Washington State Convention Center. Seattle. Contact: 
800-824-1850. 


September 
1-3—International Mobile Communications Expo/Fall, Georgia World 
Congress Center, Atlanta. Contact; 303-220-0600. 


22-25—Mobile Communications Marketplace, Moscone Center, San 
Francisco, Contact: Telocator, 800-326-8638. 


October 


8-10—Special Industrial Radio Service Association Annual Meeting, 
Growe Park Inn. Asheville. NC. Contact: Barbara J. Levermann. 
703-S28-SU5 


24-29—International Association of Chiefs of Police 98th Annual Con- 
ference, Detroit and Windsor, Ontario, Contact: 703-243-6500. 


November 


12-15—Communications Marketing Conference, John Ascauga’s Nug- 
get Hotel, Reno, NV. Contact: Gene Johnson. Vega Signaling. 
RIR-442-0782 


20—Radio Club of America Annual Meeting and Awards Banquet, 
New York Athletic Club. New York. Contact: 201-246-7271. 


B 


rofessional services 


+ FACTORY TRAINED TECHNICIANS « 
eSURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
+ PUBLIC SERVICE TRUNKING « 
¢ VOICE GUARD CERTIFIED « 
* MPD, MPA.TPX, PCS AND ALL CURRENT PRODUCTS « 


( Route 2, Box 338C © Lynchburg VA 24501 
804-237-3427 


A ALIGHTNING 
=PREVENTION 


2S SYSTEMS 


STATIC DISSIPATION AND 
GROUNDING SYSTEMS 
FOR COMMUNICATIONS TOWER SITES 
2048 Cross Keys Road. Berlin, NJ 08009 
FAX 609-767-7547 * (609) 767-7209 
Don't Wait Until it’s Too Late! 


COMMUNICATIONS CONSULTING SERVICES 


ae any 


10 Woodbridge Center Drive COMMUNICATIONS 

Woodbridge, NJ 07095 CONSULTANTS, INC. 
(908) 636-6970 

Toll-Free: (800) 247-4796 * FAX:(908) 636-7260 


Offices in: Albany. NY: Alexandria, VA. Bosion MA. Detroil, Mi 
Ft Lauderdale, FL; Honolulu. HI. Houston. TX; Phoenix, £7. 
Fecamand, VA: San Oiego. C4: London, England 


FREDERICK G. GRIFFIN, P.C. 
322 FATERUCK ROAD 
LYNCHBURG, Va 24502 

TEL (804)237-2044/FaX: {804/237-8063 


NATIONWIDE COMMUNICATIONS CONSULTING 
MOBILE RADIO, MICROWAVE, £9-1-1 
CaD, PAGING, LAN 
DISPATCH COMMUNICATIONS CENTERS 
MULTI SITE PROPAGATION ANALYSIS 


(597) 351-3252 
Oe 


> ‘ 
k Jimes Crass 
President 


Evans & Evans whssocales, Inc. 


Communications Consutlants 


2803 Southwood Dive 
Easi Lansing, Mi 48823 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


¢ FAST TURN 
* RETURN UPS PAID 


* WARRANTY 
© $37.00 hr./2 hr. MAX 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 


GE PORTABLE SERVICE 
* PARTS GE LIST 
502-683-0936 SS -~-} 


(301) 925-9400 
(BOO) 288-1-SFA 
Fax (301) 925-8612 


FP 


INL. 
Telecommunication & Information 
Science Division 
Public Safety, Transit, Government & Industry 
CORPORATE OFFICE 


1401 McCormick Drive 
Londover, Maryiand 20785 


Donald P. Nowak 
Manager 


Nationwide 
Communications Services 
260 W 35 St., Ste. 703, Manhattan, NY 10001 
212-643-8898 Fax 212-563-3393 


* $25/hr, Portable, Mobile (2 hr, Max.) 
* $8 Flot Rate Labor Plus Parts lor Page 
* Quick Turnaround and 60 Day Warranty 


* MOT, GE Part List. All Defective parts Returned 
* Retreg., Recode and Repair Contracts Avaliable 
* All Technicians are 


* Over $100 Gives Aoturn UPS Pay 


Communications Engineering Services, P.C. 


Coverage Predhctions ¢ Terrain Analysis 
Propagation Studies 
Computerization of Manual Engineering Systems 
Site Selection * Frequency Allocations 
PM, TY, Land Mobile, Cellular, Paging Services 


Richard L. Biby, PLE. 
6105-G Arlington Blvd. Falla Church, VA 22044 USA 
(703) 534-7880 
Fax: (703) 534-7884 root@comm-data.com 


Stuart 


LAND MOSHE CONSULTANT 


2417 NEWTON ST 
VIENNA VA 22180 
170% 28) 3806 


Foe CALL 
KBO9540 


36 OMINICOM, Inc. 


IGINEERING 


GENE A. BUZZ! 


HOY Peas 
TAL) APNE ¥ 
MOH [AO Qe aa51 


SOAD Sil iy) 
eT 


PORTABLE 
TECHNICAL 


(PORTA‘TECH) LECNEAL. 
1106 Laxton Road @ Lynchburg, VA 24502 
a GE Portable Radio Service Depot 
36) Factory Approved Nationwide 
a ® Current Product Lines 
FACTORY TR 
TECMMUCIANS @ Pubhc Service Trunking 
FOR QUALITY SERVICE @ Surface Mount Technology 


® Voice Guaid Cenified 
(804) 239-3049 


1 Serine 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


P.O Box 884 
Montgomery. TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


Communications Technology Associates 
A disision of Hayes, Seay, Matien & Mattern, Inc 


PLANNING AND DESIGN: 
* 2-May Radio 

« MW & F/O 

© CAD/MDT/AVL/Paging 


Ci 


PLUS: 

= Complete ALE Services 
* Bldgs, Towers, Pwr Sys 
* Structural Engineering 


Bus (804) 239.920) 
FAX (6043239-4221 


PO. Bow 4574 
Lynchburg, Virgima 24502 


MCCON 


Mobile Communications Consulting 
S$. R. McConoughey, PE 
Principat 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 1301) 926-2837 


RAYMOND C, TROTT 
CONSULTING ENGINEERS, INC. 
1425 GREENWAY DRIVE SUITE 60 
IRVING, TEXAS 76096 

20s500:18" 


aul 


RayMonpD C TrorrT, PE. 
PRESIDENT 


LAND MOBILE | MICROWAVE COMMUNICATIONS SYSTEMS 


Invest your 
Advertising Dollars 
where your Prospects 
Invest their Time... 


MOBILE RADIO 
TECHNOLOGY 
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lassified 


Advertising rates in Mobile Radio Technology's Clas- 
siflad Section are $69.00 por column inch, por insertion, 
with frequency discounts available. There is a one inch 
minimum, 

Ads larger than ono inch are sized in Va-inch mere- 
ments and billed accordingly, as determined by total size 
of the ad, including ruled borders and rounded up to 
the nearest “ inch 

Blind box ads (replies sent to MRT for forwarding) are 
$30.00 and Fast Fact reader service numbers aro avail- 
able for $25.00 per service, per insertion, to cover 
processing and handling costs. 

Optional color, detormined by MRT on an issuo-by- 
Issue basis, is available at $150 per insertion. 

A prapaymant discount of 5% is available for all 6x 
or larger frequency classified advertisers who propay 
their full 12 month schedule 

No agency discounts are allowed for classified adver- 
ising. 

Contact Carla Gamino at (303) 762-1249 or fax (303) 
762-0069 to place your classified ad. Or send your ad- 
vertising materials and order to Lisa Cunningham, Mo- 
bile Radio Technology, Classified Advertising Depart- 
ment, 9221 Quivira Rd., Overland Park, KS 66215, 


Help wanted Use 


PAGER TECHNICIAN Mobile Radia 
Ey ccmaneunio ctr cauahetee Ful Technology 
Classified Ads 


Help wanted 


Applications Engineer 


Sinclair Radio Laboratories has an opening in Application Engineering for 
an experienced Antenna Engineer. Position involves working with customers 
in solving system problems, proposing new products, customer training and 
preparation of application bulletins. The successful candidate will have a B.S.E.E. 
or applicable experience and 2-5 years experience in antenna engineering, am- 
ateur radio background a plus. 

Located in our Tonawanda, NY facility this position offers a competitive sal- 
ary, excellent fringe benefils and opportunities for advancement 


Please send resume to: Human Resource Manager 
Sinclair Radio Laboratories, Inc. 


675 Eneminger Rd., Tonawanda, NY 14150 
Phone: 1-800-288-2763 Fax: 716-874-4007 


Equal 
Opportunity 


Employer 


Trade Magazine 
Technical Editor 


Expansion has created excellent oppor- 
tunity for cellular/RF expert to work 
on top technical publication in cellu- 
lar field. Will write articles on techni- 
cal aspects of cellular business, edit 
materials from outside authors and 
manufacturers, and offer technical as- 
sistance and expertise to other publi- 
cations within group. Must have under- 
standing of mathematics and technical 
graphics sufficient to handle the cel- 
lular radio subject matter covered. 
Technical degree preferred. Send com- 
plete resume and salary requirements 
to: Mobile Radio Technology, P.O. Box 
12901, Dept. 916, Overland Park. KS 


Regional Systems Manager | | «= EOE MiF/H 


You will have responsibility for managing existing systems and creating plans for 
future development on a regional basis. |dea! candidates will possess 3-5+ years 
related experience, an in-depth knowledge of state-of-the-art paging systems 
and a background in technical management. Dept. HA-RSM. 


benefits. Send resume and salary history to; 


McManus Communications 
400 North 5th Street 
Blytheville, AR 72315 

501-763-6250 


PageNet, the largest paging company in the U.S., has aggressive plans for 
continued growth nator, Currently, we have opportunities for qualified 
professionals to participate in the expansion and maintenance of our state-of-the- 
art paging network. Openings exist in various cities throughout the U.S, for the 
following: 


CELLULAR 
OPPORTUNITIES 


National openings for experienced 


82 


System Manager 


In this position, you will have responsibility for the design, engineering, construc- 
tion and continued growth and reliability of the complete paging system. We 
require a working knowl of paging systems and/or AF transmitters; experi- 
ence managing technicians is aplus. Dept. HR-SM. 


System Technician 


Youwill have reponsibility forinstalling and maintaining base stations andpagin 
terminal equipment. At least 1 Piss experience with paging or two-way F 
transmitters is required. Dept. HA-ST. 


We offer competitive salaries and a full range of medical and other insurance 
benefits. Qualified applicants should send resume with salary history and 
requirements, indicating appropriate department code, to: Paging Network, 
Inc., 4965 Preston Park Bivd., Sulte 500, Plano, TX 75093. 
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Cell Site Techs, Switch Tech, and 
other TECHNICAL PERSONNEL 
at all levels within Cellular Commu- 
nications. Locations in a number of 
markets. 


LAWRENCE PERSONNEL 


1000 Valley Forge Circle 

King of Prussia, PA 19406 
215-783-5400; 215-783-6008 (FAX) 
COMMUNICATIONS RECRUITMENT SINCE 1957 


TWO-WAY TECHNICIANS 


GLOBE, ARIZONA: MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTORO- 
LA EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 


WORK INCLUDES: BENCH REPAIRS. FIELD REPAIRS. 
TOWER WORK, AND INSTALLING. 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL: 

ROY D. HUDGINGS 

SHORES COMMUNICATION CO,, INC.. 

P.0, BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (602) 425-5870 


Help wanted Equipment for sale Equipment for sale 


Are you a experienced Two Way 
technician that likes to do some- 
thing different every day? Well we 
have just the job for you. Must 
have at least five years experience 


on the bench or field work. Please 
send your resume to: 


Two Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 


Personnel Available 


EMPLOYEES AVAILABLE 


Cellular Two-Way _— 

* Executive * Management ® Marketing 
* Sales * Engineers * Technicians 
NATIONAL RESOURCE OF PERSONNEL 
Employers: Call 606-491-5410 
—Applicants Welcome! — 

Send resume, area preference and salary requirement 

to address below. Fees are company paid. 
qe, Communication Resources 
Se > The communication personnel specialists 
ee 0 Box 141997 « Gronnan, OH 4 
606-491-5410 


inainnay, OH 45250 
606-491-4349 


Equipment for sale 


VHF DUPLEXERS 


Wacom WP438 4 can 
Wacom WP642 6 can 
DB Prod. DB4062 6 can 
Wacom WP438 single cans 
Sinclair Q202GR 4 can 


GREAT PRICES! 
LARGE SELECTION 


(503) 399-7010 
SLATER COMMUNICATIONS 
Salem, Oregon 


Motorola/Radius Upgrades 


and Conversions 
Upgrade your existing Conventional AND Trunked 
equipment with: 
Additional Modes, 
Scan, Signalling Systems and 
“Out of Band™ Frequencies. 
16 Channel/Scan Conversions for 
GP-300 $34.95 
Standard Programming and Repairs also available 


RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Incdlanwoods Drive, Cincinnati, Ohio 45242 
513-489-1732 


New LOGOS provides selective call 
forwarding from a land line to any phone num- 


user's office number as usual and LOGOS will 
forward all incoming calls to the SMR, or 


@ Inexpensive. No monthly tee 


@ Modular plug-in installation. All soll state 


Sway calling and DTMF signalling 


New Device Forwards Calls to SMRs 


Your SMR users can now be reached by the people who need to find them — 
without the hassle of overdialing. 


ber - anywhere. The caller simply calls the SMR 


B Requires only one phone line eeipped with 


forward only those callers who know the 
VIP touchtone code, 

Compatible with SMRs, roaming cellular, 
private interconnects, paging and wireline 
systems, with or without overdial. 


B User cin reprogrun LOGOS from any 
DIME phone anywhere following simple 


Voice prt mpls, 


Call now for details; 
1-800-442-4887 


Made mls A 


Logotronix™ 


eS 


Channel Elements 
100,000 Fregs in Stock! 
MASTR Il, MVP, EXEC Il 

MICOR, MOCOM & MOTRAC 


$20 witrade or $25 wio trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800-237-9654 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


eB 


(800) 435-8313 


Legotronix Communications LLC, 12421 Washington St., Thornton. CO 80241 


Circle (100) on Fast Fact Card 


Dealer inquires invited. 


FOR SALE 
KUSTOM ELECTRONICS INC. 
Mobile Data Base Station 
Equipment 
1 NC-80 Communications Controller 


2 Intelli-Keders (1200 baud) 
1 Remote Base Station Controller 


A $35,000 value; call with offer: 
Rusty Schwarz 
914-365-7623 


test equipment 


Communications 
Associates Ine. 


In Itmois (B00) 892-1611 
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\—=**CONFUSED’’! — 
ABOUT WHAT LABEL COMPANY TO CHOOSE? 


We are one of the oldest pager label companies recommended 
and used by the leading oager manulacturers in the country. 
We make the label thal you need to your specifications 
PAGER - TWO-WAY - CELLULAR - AND MORE! 


Send for samptes and a FREE sampie of 
Clean-A-Page (label remover & cleaner). 
Anchor Graphics 


1467 LeMay Suite 111_* Carrollton, TX 75007 


it il! 214-242-0439 } FAX 214-242-0959 fr =] 
Why settle for anything tess than what you want! ! 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
ool! hee anee © Fax (602)275-4555 
- savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 


primarily solid state—all frequency bands. Also, 


accessory items: Motorola ‘'Systems 90°" con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 

oP purchase of above equipment. 

AIR | COMM «4614 E. McDowell Rd. 
a: a Phoenix, AZ 85008 
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C lassified 
Equipment for sale 


GENERAL 
COMMUNICATIONS 


Connect All Your 
Base Stations to 
ONE Remote!!! 


Tone Remote with 
up to 8 Channels 
(F1-F8) 


Select up to 
8 Base Stations 


Electronic Rotary 


Switch for Line 
Selections 


LED Line Activity 
Indicators 


Monitor all 
Capability 


Add or Delete any Combo of Receive Audio 
Amphenol Connector & Cable Supplied 


13667 Floyd Circle 
Dallas, TX 75243 
800-527-4596 
800-383-9180 FAX 
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Automation & 
AEE Electronics 
Engineering, [nc. 


See us at ENTELEC 


UNtenna 
Low Profile Antenna for 
Cellular Phones 


Fuily Tunable, CRS9AGP 
800-900 MHz Antenna 
FEATURES: «Built-in prow plane that 
allows for Inside The Vehicle Mounting 
or mounting on fiberglas vehicles. 
¢ Low Profile- Only 2.5"H x 4.5"Dia. 
© Total Rigidity-Elimates “Picket-Fencing” 
OM-RAD INDUSTRIES 
PO Box 554, Grand Island, NY 14072 
For Immediate Fax Info & Technical Assistance, 
Telephone: 716/773-1445 


Circle (103) on Fast Fact Card 


MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 


Engineering Assoclates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 
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Mincanolil 


WHOLESALE PRICES ON ALL 


MIDLAND RADIOS! 


CALL TODAY! 


5157 Anton Dr. 
Madison, WI! 
53719 


160 N. Broadway VISA 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


YOUR BEST BUY IS AT WOLFE COMMUNICATIONS 


BASES/REPEATERS ACCESSORIES 
bg Fides sealed bes _ MASTR |! Acc. Group $90 
-B. Local Control (like new) MISC NEOUS 

1 MOT Micor C64 Rott Cont. Duty $2500 Horcreen wee net gp RGF asis $75 
MOBILES ; Reg PE Charger $25 
50-154 Micors $150 with ace. GE PE 3 Hour Rapid Chargers 
50-474 Micor 12F $150 with acc. Redicode DTMF Mic’s.. MITREK, 
25-171 Micors 42-50Mhz 4F MICOR, SYNTOR Plugs $20 

with ace, ; 25-MOT. MC-70 Front Mt. control Heads $10 
Micor access., mikes 2F scanhead 12 HT 220 12 pocket wall charger $50 
40 GE Century Il, no acc., as is Fadera PA-20 Interceptor, 100W, 
20 H.B. MYPs, clean, all ace, Siren Amp $45 
gE ae wee ea i. WANTED 

alta 16ch at 

drawer only as is $90 LB Delta “S'* 40-50 

MOT MT 500 VHF 4F wiPL as is $90 


CALL FOR CURRENT FLYER 
All sales cash or cashier's check, 
1113 Central Ave. ¢ Billings, MT 59102 


Fax: (406) 252-9617 


cOwmaiocat ows 406-252-9220 


ALTERNATOR NOISE? GET THE STC 40-A HIGH POWER FILTER. 
SPECIFICATIONS Nolse Rejection: Better than 98% of Alternator induced Noise 
Voltage: 13.8 V Nominal, 20.0 ¥ Maximum ; Dimensions: 65L x 3.25W x 2.5H 
Current: 40.0 Amps Continuous, 60.0 Amps intermittent, FEATURES: « Heavy Duty Anodized Aluminum Housing 
we Amps Surge  Black—Ni quite Ground Red—Positive Ground 
Itage Drop ¥ bate: 0.5 Volts @ 20 Amps, 0.8 Volts = 10 Gauge Stranded Wire with Crimps For Easy in-Line Installation 
“e os) Amps, 1.3 Volts @ 55 Amps Not a Kit, Completely Assembled 
Advanced Electronic Filter Inc. 3 Year Warranty Agains! Defective Parts & Craftsmanship 


To Order: (716) 656-1105 Fax: (716) 656-9141 $79.95 


STANDARD HX400 
* 25 Channel VHF Portable 


BUY — SELL — TRADE 
2-WAY RADIO EQUIPMENT 


MOTOROLA & G.E. 
WOWart Bases/Aegeaters/Mobiles 
Service Monitors 


No Pagers-Portables or arts 
Cash + Shipping Paid Promptly 


Call For Quote or Sales List 


Office (Nat'l WATS) (800) 423-3858 
(501) 835-7066 


Bob Barnett 
Owner—WSRHL 
FCC 1st Class Toch 5 
30 Years fn Communicanons FAX (501) 835-8766 


BARNETT ELECTRONICS 


8718 Wilhite Lane * North Little Rock, AR 72120 


* Scan w/Priority, LCD 
¢ Rapid Charger & Battery 
¢ Programmed at NO CHARGE! 


*® Used - Good Condition 


ONLY $299! 


VersaTel 
1-800-456-5548 Fax 307-266-3010 


e ¥ And 
aidiuy ome 
GOODIES 
ae REPEATERS FOR SALE 
ob... Mot. MSF5000, UHF 
Most occcemies Warock || toreaceten. 1110/85 Watts Cont. Duty. 


Service Manuals...IN STOCK = || coukt be dangerous w/TONE REMOTE 
IF we don’t have it. we'll get it. iu! MINT CONDITION S497 5 


RECONDITIONED MOTOROLA RADIOS 


HUNDREDS of Mitreks, Micors, Maxar 80s’, 
Moxys' and Super Consolette Bases IN STOCK. 
All are Totally Reconditioned. Call with needs. 


wy ORDERS 800-231-0103 
= CALIFORNIA RADIO” All Other 303-249-1414 


16943 - 6200 Road wu 
Montrose, COLORADO 81401 FAX 303-249-4334 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Brasrco. 


PH (513) 773-6255 


Swersweep 
SWR Measurement Kit 


Swersweep is designed to work with modern service 
monitors with tracking generator and Spectrum analyz- 
er enabling a plot of SWA vs. Frequency on the CRT 
display. Swersweep allows the instrument to function 
as a scalar network analyzer. See feature article on 
page 6¢ of October 1989 Mobile Radio Technology tor 
intormati 
more information Uses: 


Tuning Amennas: Base, mobile, or glass 
«Tuning cavities, duplexers. of filters 
*Tuning preamps and Receiver front ends 
«Checking transmission line and trimming to resonance 
Each Swersweep is hand built with cai:bration traceabie to 
the Nationa! Bureau of Standards. 
1-500-Mihhz $350, 1-1000 Mhz. $675 
Prices inciude shipping 
Europa Marketing 
2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


PO. BOX 1482, PIQUA, OHIO 45356 


Crystals For Pagers & Radios 


* Lifetime Guarantee on Bomar Crystals * Competitive Pricing 
«48 Hour, | Week and 2-3 Week Service 


Call 800-526-3935 * Fax 800-777-2197 
201 Blackford Ave. BOMAR Middlesex, NJ 08846 


Circle (107) on Fast Fact Card 


Dual Control Head 
Adapter for EFJ 
Challenger Mobiles 

Mark Bitting Inc. 


P.O, Box 13; New Cumberland, PA 17070 
(717) 774-7203 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or “‘as is”. 


(303) 337-4811 
FAX (303) 337-3084 


Fy-( (USA) 


CO] PAGER CRYSTALS 


D0 COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Compensated 
@ Complete Elements 


(806) 283-5000 
AX: 1-606-283-0883 


1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made to Your Specifications” 


48-HOUR 
SERVICE 
AVAILABLE 


Circle (105) on Fast Fact Card 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


Now, here’ Sa switch! 


SHARGECUARD 


automatic [On///MEZA wmer switch 


for two-way 18005, Cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A 
PROTECTS YOUR RADIO, 
suacest> ONLY $74.95 = caasin 


MOOELS AVAILABLE 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


S55 See 


400 Highland Avenue * 
Altaona, PA 16602 


g00d5Bl0 c 
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C lassified 


GENERAL 
COMMUNICATIONS 


MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory — Quality Service 
Fastest Delivery and Best Prices 


S@ 1-800-356-3200 


Equipment for sale 


5157 Anton Dr. 
Madison, WI 
53719 
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BRAVO 


Also available: 
* Reconditioned Pagers 
e Recrystal code plugs 
Refurb Kits 

Batteries 

Parts 


WE BUY PAGERS 


WHY SETTLE FOR ANYTHING LESS 
New Motorola and NEC Pagers | 


One call can get it all. 
¢ Competitive Prices 
¢ Quantity Discounts 
¢ Many Types Available 


NEE RELAY 


McManus Communications 
400 N. 5th 
Blytheville, AR 72315 
501-763-6250 
FAX: 501-763-6533 
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Natural Voice Playback 


@ Repeater Identifiers 

@ Site Alarms 

® Remote Telemetry 

@ Weather Stations 

@ Multiple Languages 

@ Emergency 
Announcements 


DataVoice - DV-64 
Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatiie E-Prom memory. (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 
Parallel input word 8 ohm Audio output 
select 600 ohm Audio 
500 ma keyline output output 
32 Kb sampling rate +9v to +14y supply 
Multiple modes Size: 4.00" x 4,25" 
Selectable timing Connectors included 


Several different models available 
Palomar Telecom, Inc. 
300 Enterprise St.. Suite E - Escondido, Ca. 92025 


(619) 746-7998 © Fax (619) 746-1610 


April 1992 


WE BUY AND SELL USED MOTOROLA 
AND GE FM TWO-WAY RADIOS 
1 MSFS5000 APTR., 900MHz, C6S5GFB72064T 
230 GE CORONA BOOMHz TRUNKED MOBILES 
41 GE MAAK V. 8OOMHZ TRUNKED PORTABLES 
1 MEMCOM BASE. 460MHz. 01447 
1 MSF5000 RPTAS., 460MH2, C74CLB7106AT 
2 MICOR RPTRS. 460MHz. C64AXB3I06AT (DVP) 
1 MICOR COMM APTA... 460MHz, C6B4RCB83105T 
2 MITREK. 460MHz,. T74JJA6900 
30 MICOR. 460MHZ2, T74RTASO00 
12 MOSTAR, 460MHz, D44TZA7DO00 
13 MAXAR 80, 460MHZ, D34TSA6D00 
8 APCOR, 460MHz. P44ESN31914 
1 MICOR Base. 163MH2z. C73RT81105 
99 MICOR 173MHz, T83RATA1200 
10 MAXAR 80, 173MHz, D43TSA3000 
1 MICOR BASE, 165MHz, C53AXB3126AC (DvP) 
30 MX350, 165MH2. H43AXU39120 (OVP) 
2 MICOR Bases, 155MHz, C73RTB3145 
36 MITREK, 153MHz, T832JJA3000 
162 MICOR, 153MHz, T73RTN3100 
55 MITREK, 48MHz, T81JJA2900 
20 MOCOM 70, 48MHz, T718BA1000 


SCHAEFER RADIO CO. 
1301 Grant * Box 395 « Denver, 1A 50622 
(319) 984-6115 or FAX (319) 984-6220 


TCOM 
Sales and Service 
800-SPOT-CRIME 


SWS Security 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


Motrac; Micor, Mocom; Mitrek; Etc. 
— MT's, and GE Elements. Call for 


prices. 

_ Any desired Frequency available 
for fast delivery. 

- Lifetime Warranty on Crystals 

“ Trade-in credit on your Old 
Channel Elements 

‘ We Buy Used Elements 

Try us first. We always have your 

frequency available. 


NKX 
1814 Hancock St. 
Gretna, LA 70053 


For Sale 
Centra Com | 
Centra Com Il 

—-Whole or in Parts— 
Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06705 


(203)575-9008 


RADIUS P10 


*low-low-low-low * 


MOSS COMMUNICATIONS 
1-800-767-1963 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 
Steven Kenney 


1-800-347-4121 


(602) 870-4121 
FAX (602) 395-1357 
2340 W. Columbine 
Phoenix, Arizona 85029 


CLEAN MOTOROLA rRaolos 
MOBILES & PORTABLES 800 MHZ TRUNKED 
15W TRAXAR W/ACCESSORIES 
15W NOSTAR 
35W MOSTAR ATM 
35W SYNTOR x2 OR x3 
35W SYNTOR x 15 SYS/15 SUB/CONY NEW 
35W PP1D00 OR PP500x 
2 MTX800 $645.00 MTX810 6 SYS/CONY 
IW STX WICKRGR $69500 3W STX WICHAGR $995.00 
BASE STATION PACKAGE P/S. DESK-MIC $200.00 
PRIVACY PLUS DESK SET $150.00 
MOBILES & PORTABLES 900 MHZ TRUNKED 
12W B2 MAXTRAC $59500 30 B7 MAXTRAC $695.00 
12v/ B2 SPECTRA $69500 12¥/ BS SPECTRA $79500 
30W/ B85 SPECTRA $895.00 30V/ B7 SPECTRA 995.00 
2W/ MTX900 B3 & B4 6 SYS/3 SUB/CONY $895 00 
CONVENTIONAL RADIOS 
BOW VHF MITREK 4F PL $395.00 110W MITREKS495.00 
SOW UKF MITREK 4F PL$275.00 100W MITREK $495.00 
SSW MITREK B00 MHZ 4F PL 
30W SPECTRA 900 MHZ B5 
SOW UHF SYNTOR BF PL 
60W MAXTRAC 2F 30-36 MHZ $425.00 
25W UHF MAXTRAC 16F $495.00 40W 18F MAX $595.00 
45W VHF MAXTRAC 2F $495.00 
4W H1440 UHF 472 MHZ PL CLEAN $250.00 
75W MSF5000 DUP MPL TEST PAN $3,995.00 


$250.00 
$395.00 
$450.00 
$250.00 
$995 00 


7 SPECIALS 

“15W MAXTRAC TRNKD 800 37 10 SYSTEM 

* WOW MICOR 4F PL UHF CLEAN ACCESS’S 
* SW MX350 UHF 8F PL RAPID CHARGER 

* 35W SPECTRA 800MH2 TANKD 87 

* 72 CHAN VHF SABER 11/DVP NEW 

* 120 CHAN UHF SABER 111/DVP CAP 

* 18 CHAN VHF MT 1000 WSCAN 

* 100V) SYNTOR X UHF BF MINT 

* DATA 0 WIUNIPAK 2B AS NEW 


WE BUY STX-MTX-MAXTRAC-MITREK-MT 1000-SABER 
SYNTOR 9000-MOSTAR-MSR2000-MSF5000-SPECTRA 
NO ONE IN USA HAS LOWER NEW RADIUS RADIO PRICES 


RADIO EXPRESS 703-266-1928 FAX 703-830-8710 
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359500 * 
$150.00 * 
$195.00 * 
$1,095.00 * 
$1,195.00 * 
$1,495.00 * 
$895.00 * 
$995.00 * 
$2,500.00 * 


Mobile Extender DGME 1000 
Delay Gated Repeater Maker DGRM 501 
The DGRM Sh provides for repewter operation while 
the DGME 00 pawides for mobile eaended opera- 
Gon with vse of mont any two trinscevers. Repeater, 
Extend, Cross Band & Link operanon Digital gate ctr 
cuit for peminve control ant muy pewer draw, DORM 

S01 & S0IB ideal for remote locatwors 


DGKM sot |OGHM SoU A DGME Woon] Made im 
$89.00 $169.00 the USA 


Order 1-800-283-5158 ) year imsted warrumy 


UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 


RC / 


Detalled application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, tested, one year warranty 
Link monitor-mix/monitor mute control 
Adjustable repeater/link/DTMF audio oulputs 
Selectable OTMF mute on repeater and link audio 
Repeater, link, auxiliary and contro! audio Inpuls 


UAI-10 UAI-20 
$44.00 $89.00 
CREATIVE CONTROL PRODUCTS 


oe 3185 Bunting Avenue 
2 = 
} “ oes 


Grand Junction, CO 81504 
(303) 434-9405 


NEW! Programmable Delay Timer DG 200 Series 
This uni provides control of radio with delayed shut down after 
tention ts lorned wf Dre TMG NXE Series is a chp seoich 
portals teter with delayed time settings af 1S mun to 12 

 Thas ort will hartie 40 contin amps at IV The DG 
Senes nmer eliminates battery tuslure de to leaving meabnic. 
computer, AVI, MDT, Trunking of ciher eyuipeient inadvertently 


COMM—NET 2000 
COMMUNICATIONS/MANUFACTURING 
P.O. Box 20 5407) NUE. Stephens 
Winchester, OR 97495 Fux (503) 672-6478 


Equipment for sale 
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* MOBILES * BASES * PORTABLES * PAGERS 


PCI| — PEKAAR COMMUNICATION INC. 


Steve's back, tormerly of Gregory Electronics Corp. 
$ Specials of the month. $ 
GE Delta S 40W, 150-170 range, wiace. : 
GE Custom MVP HB Mobile ‘ 
GE Exec !] Base Power Supply 190423500G1, 40W 
GE MVP and Contury Il AC Power Supply 
GE Deskon | or Il Remotes 
GE Exec | Base Tabletop H.B. 30W : 
Motorola Micor P34RTAI000 470-490 range, less acc. 
Motorola Motrac Mobilas 42-50 range U4iLHT wiace. 


* REMOTES * 


* RCA « 


Special $135 
. $125 


1138 


< 
pl 
° 
c 
2) 
= 
°o 
= 
. 


Johnson Front Mount Mobiles H.B. 242080010 0/1000) 200222 
Catalog Available if you can't find it, try ust Call (201)772-0704 


* BOARDS « STRIPS * ACCESSORIES »* ELEMENTS”~ »* REEDS + 


° 20vuL « 


RECONO/ITIONE | 
MOTOROLA RADIOS 


California 


Radio 800-231-0103 


bl 


DG 200 Series $3800 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 


For Two-Way Radios and Cordless Telephones 
@ Motorola @ GE @ Uniden @ Maxon & King 
@ Midland @ Cobra M@ AT&T Mi Radio Shack @ Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


CENTURION 


INTERNATIONAL. INC. 
P.O, Box 82846 @ Lincoln, NE 68501 


___ Circle (113) on Fast Fact Card 


GE 2-WAY RADIO 


WHOLESALE 
DISTRIBUTION CENTER 


D&L CONNECTIONS — 
* Less than wholesale prices 36) 
* One million dolars of GE equipment oy 
* Same day shipping * Express Repair power 
1-800-336-6825 
A DIVISION OF..D&L COMMUNICATIONS, INC. 
3512 CAVALIER DRIVE » FORT WAYNE, IN 46808 
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SWEPT SWR MEASUREMENTS 
The Easy Way! 
Uses modern return loss bridge method. 
Highly directive: long cable runs no problem 


Low cost; 5-I000MHz, 45 dB $349.00. 
Interested??.,.See ad on page 66. Free applica- 
tion note: "Swept SWR Techniques" 

Call: (216) 942-5100 for catalog & ap notel 
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C lassified 


Equipment for sale 


AAIDLAN 


Factory Approved 
WHOLESALE PRICES 


* Large Inventory « Fast Service « Flat Rate Repair Service 
* Complete Dealer Support Program 


PVR Nationwide 
LAND MOBILE RADIO 


Dealers Only 


(800) 726-9015 
(612) 869-2487 


SAME DAY SHIPPING 


Call for Weekly Specials! 
- ER Refurbished Equipment Available 
— Ww DISTRIBUTING 
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FAX (612) 869-3078 


816 W. 77% Street 
MPLS, MN 55423 


l= ME CHEM 
INN ELECTRONICS 


P. O. Box 7846 


Portable and Accessories 

P43SXS11SDBT 8F DES 1.4/20 Wan Bretcase Repeater 
P106B MX Bret Case Passive Repeaters 

Mull: FXL 150-162 MC Portable Repeater 

P1001BX% LVP Code inserters 

Code Loader Cables TKNB209; 82108, 8229; 8531 
RIK 40114 Secure Test Set Cadles for Micors 

MX Convertacoms with Accessories 

PLN1157 MX & SIX Nicad ConditionerAnalyzer 

Mix & STX Single or Rack Chargers Rapid and Slow Charge 
HI9C & #17440 Rapid Rack Chargers 

N12574 UHF RF PA for Convertacoms 

NMN6094 HT44D Speaker Mikes 

MPE & MPR; MPS; MPX Chargers Single and Rack 
PT Pack Sets LB & VHF 

Portamabile lis VAF & UHF 


Fredericksburg, VA 22404 


UNIDEN AMH300 


Used-Like new condition 
2 channel, Xtal controlled 
VHF 148-174 MHz 
Underdash mounting 


Complete w/all accessories 
$125 ea. 


VersaTel 


1-800-456-5548 Fax 307-266-3010 


Visit our shop al 1003A 
Tyler Street in Fredericksburg. 
Direct all correspondence to our 
P.O. Box. 

703)373-3888 


Moblies and Accessories 

Syntor/Micor Cables Heads. Speakors & Mike's 
MBD 23 EXA7JODAK MCX 100 146-174 PL 32F 10W 
Delta Mobiles LB & 450 


Base Accessories 
OC & Tone T1600 & 11383 Remates 
Ceniracom OC! & OCI! Encoders; Dual RX, and more 
Maden Pius; Maden 900, Moden 100 and Other Encoders 
IMMC Multiplex Equipment 
Miscellaneous 
DSOSCAIB20BK HF Triton SSB Receivers 
TEK5E; TEK25C/RTC 10004 Universal Contrel Panels 
We Have The A1801 DAC for Programming Syntor, SyntorxX, 
MCX100, MXs, alc. Call us With Your Needs. 
Our fax number is (703)786-7968. 
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USED RADIOS 


at Low Prices! 
*MiCOR *GE 
*MITREK *ACA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHAYSTAL ELEM 
*APTRS *BASE STATIONS 


Large Quantities * (817) 433-5452 


End users shop 
first then call fo 
best price. 
Procomm 


805-497-2397 


< Vw iIrbp 


> Low power microprocessor controlled 
> Two separate 16 character messages 
> EEPROM user-programmable 

> Programs with a standard telephone 
t 9 programmable features 

> Polite ID 

c> Manual ID 

& Triggered delay ID 

&> Inhibit input 

© ID speed & freq. user 
© Highest quality throug 


peegenmelle 
out 


w *96.00 


NCC 


Northern Controls & Communications 
1035 Blair Road, Fairbanks, Alaska 99701 “EP (907) 452-7765 FAX (907) 456-5175 
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MOTOROLA RADIUS 


MOTOROLA 


RECONDITIONED RADIOS 
HUNDREDS IN STOCK 


# 800-231-0103 %, 


CALIFORNIA RADIO 


INVENTORY REDUCTION SALE 


MOBILES 


42-50 MHz 


Mocom 70. 50W, 4F, PL., acc S$ 75 
NLE.H, SOW, 4F, P.L., ace $120 
N.E.. SOW, 4F. PL., ace. $ 25 
150-170 MHz 
G.E. Phoenix, 40W, 8F-Programmable, acc $120 
Maxar 60, 25W, 4F. acc, PL $125 
MMP. 10W. 4F, PLL, $ 35 
450-470 MHz 
Micor, 100W, 12F, acc. $130 
Syntor, 100W, Programmable, PL, acc, $225 
M.E. It, 100W, BF. acc. $100 
Mitrek. BOW, 4F, PL.. ace $250 
PORTABLES 
MTS00, 450-470 MHz, 4W, 2F. 1 PT.L $ 35 
Repco, 42-50 MHz. 4W, 1 or 2F $ 35 
MT500. 150-170 MHz, 2F $ 65 
BOARDS 
Mitrek P.L. & D.PL, boards $ 35 
TS-32 Com Spec PL. boards $10 
BENCH TEST EQUIPMENT 
TEK 5 BIC $500 
Motorola Signal Generator S-1318A $250 
RUSHCONM 


2218 Marshalltown Blvd. 
Marshalltown, IA 50158 
515-752-1231 


Equipment for sale 


Antenna Farm 
11500 W. 90th St. « Overland Park, Kansas 66214 
913-492-6212 FAX 913-492-2948 


5-1000 MHZ PREAMPLIFIER 
on the mast will deliver all signals for ra- 
dio/TV, scanners etc. Gain 23 dB, Noise 
fig. 3 dB, Pout (1 dB) 18 dBm, 12-15 VDC. 
Input protection, aluminum case. 


DB 432. 450- fj 


DECIBEL . 470 Mi iz, 8d 
33 m, Ruin 
> se J « ’ 


: “a *DB 436, 406 
>» Quality Products | 512 MHz, 


10dB gain 


Mast mount 
WLA24T; 
$179 

Lab 
WLA24M: 
$119 


RECEIVING MULTICOUPLERS 


¢ RCO6/RC24: 5-1000 MHz signal monitoring 
© 150/450/800 MHz couplers available 
¢ Employing Feedforward SUPERLAM 
Amplifiers: 4-32 ports, BNC/N/SMA, 
redundant, AC/DC: 
HF IP58dBm NF7d8 Rev65dB 
VHF 55dBm 7dB lsol55dB 
UHF 53dBm 9dB 50dB 


WI-COMM ELECTRONICS INC. 


P.O. Box 5174, Massena, N.Y. 13662 
(315) 769-8334 


CRYSTALS 


FOR ALL RADIOS 


L) Communication Crystals 


mocels 


AN ones and mace 
() Channel Elements 
Rverystatzed and compensated 
COMPETITIVE PRICING! 
Emergency Service 
eats E4Mours “Shaye weve 


°fB 806, 806-960 MHz. bd B gain 
eDB 809, 806-960 Mii7, 9dB gain a » Competitive Prices 
©198 810, 806-960 Miz, 10dB gain >» Shipped Same Day 


LARGEST MOTOROLA GE INVENTORY 
CALL OR FAX FOR CATALOG 
MOTOROLA UHF REPEATERS 75W | SCALI 
Manxar 42-50 DSITSAS300 SSW 165 
Manar (50-174 D43TSAI900 SOW ... 150 
Mecom 70 VHF 25W wiace. 4ch . SO 
Macom 70 VHF 25W radio only sabes 
Delta-s 180-174 no. ace. HOW 275 
Phoenix-SX CHF (6 ch wiace agecieueene 
Phoenix-SX VHF 16 ch wiace Perea a 
MASTR If 130-174 HOW from is 
MPI port. 4W cg 150-174 new sees 
MP! port, 2W eg 150-174 new 195 
MPI port. 2W cg 16-153 new 195 
MP! port. 4W cs 150-174 new : _.. 195 

S704) weather proof scan control 


Townsend Electronics 
“RIG SAVER” 
ANNOUNCING 


NEW 
MOBILE MOUNTS 


Mobile Radio 
Mount 
10” tall for 


radios UP Commercial 


FAX Mount 
1-219-594-5580 
Ph 1-219-839-5203 
or write 
Townsend 
Elechonme Inc. for heavier radios and for 


PO. Box 415 more than one radio with 
Piercoton, IN 46562 optional arms 
Visa/MC accepied 


MOTOROLA Radius 
DELIVERY NOW! 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 
done so for 18 years. 


with all accessorics new : ioes2Zo 
S-990 128 ch head wéwarranty ay 125 
New Cellular Handsets & Options 22 BEL 
MPS/MPR/MPX/MPL MPD 

CHARGERS .. . CALL 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 VAX 804-525-0078 


800-333-9825 


CAL CRYSTAL LAB, INC. _ 


CLOSE OUT 


RATELCO 12A-48V CHARGERS 
Some new, ,.$500 ea, 


2 GHZ GTE LINKHURT MODEL 
79F1-02 1 HOP + Spare 
$1,500 
2 EA, MSF-5000 UHF - C24CLB7106A 


WANTED 


FARINON LR1-2 CALL 1-800-53-RADIO (72346) 
PHONE 818-308-0398 FAX (404) 568-4506 
FAX 818-308-3909 To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 


Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
One of the largest stocks of Motorola Radius in the world. 


ARIZONA Circle (118) on Fast Fact Card 


TWO WAY COMM. : 
eorsicaneantiae Business Opportunity 


APX-600 CHARGERS 
APX-300 SPKA/MICS 

SERVICE INSTRUCTION 
38 lessons & tests written exciusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960. 


BUSINESS FOR SALE 
Johnson LTR System located in 
Northwest Florida. For informa- 


MOTOROLA 
PP. 1000 DUPLEX PHONE 
MOSTAR WINTERCONNECT 
SYNTOR-X 9000 HEADS 
NEW "MX" BATTERIES 
MODAX 100 
PL REEDS MOT. & GE) 


(602) 624-8200 


tion contact: Mobile Radio Tech- 
nology, P.O. Box 12901, Dept. 
917, Overland Park, KS 66282. 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 (503) 882-5408 
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Services 


Rea Tim ACCESS * 
DISKETTES ¢ 

9- TRACK TAPES ° 

Custom REPorTS ¢ 

LABELS ¢ 

Prospect Lists = 
Rapivs/DISTANCE SEARCHES * 
Recronat Upparr SERVICE * 


THE MOST CURRENT FCC DATA 
AVAILABLE TO THE PUBLIC 


Part 90 
* Part 95 
« Part 22 


© Part 68 Teenie tann vinest 
© FCC 
* MDS 


ATA Services 
(703) 838-1900 


a JEFA\ 


INTERNATIONAL, INC. 


EF & I Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


DUPLEXERFUNING 


Minimize your Losses 
Maximize your Gains 


D P ELECTRONICS, INC. 
152 Floyd Avenue 
Bloomfield, NJ 07003 


(201) 748-6334 


HT600/P200 2 ch to 6 channel 
CONVERSION $40.00 

Out of Band Modifications for 

Radius Portables and Mobiles 


Metrocom 718-392-3300 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Top Jobs — Top Pay SSS 
Audio & Video Courses Available. 
FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 
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lassified 
Repair services 
ae = ". = 


RF Fuse Protection 
for IFR Monitors 


Specializing, in Service Monitors since 1979 
Ph 800) 288-8223 

_ COMMUNICATION Prise 686 
INSTRUMENTS 


356 Hillcrest Street 
E) Segundo, CA 90245 


TWO-WAY 
REPAIR °30/hr* 
A.S.K. COMMUNICATIONS 
1-800-827-0747 sit 
3837 E. Wier Ave., Suite #1 uM 
Phoenix, AZ 85040 
"Plus parts & shipping 


QUALITY REPAIRS 
° ‘AGTOROL * 
sSINaenO “The Pager Repair People" 
High quality, cost effective, and guaranteed 

pager repair. Flat rate labor (plus parts and 

shipping) on Motorola, NEC, Panasonic and 


Shinwa 
(303) 337-4811 


ANY WORE: 
MOBILES & PORTABLES, 
800 CONVENTIONAL 


PAGER/PORTABLE REPAIR 
Low-cost conversion 
Discounts for quantity 
Pager Repair: 


TWO WAY RADIO REPAIR 
Specializing in 

REGENCY / RELM, WILSON, OTHERS 
$25.00 / Hr. Plus Parts & Shipping 
Fast Turnaround / Factory Trained 
MULTICOM 1-800-798-5842 
VISA) WiC) 2472 N, Moore Ave., Moore, OK 73160 


$10 plus aarts 


¢ Quick turnaround on most Motorola 
NEC, Panasonic and others including 
LCD's 


Portable Repalr: Flat rate—S30¢hr lus paris. 


Maximum 2 hours 
Call Pager Communications 


for quotes: 1-800-955-1044 


CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED 
CUSHMAN SERVICE CENTERS 
TRITON ELECTRONICS, INC. 


{708) 934-6426 
FAX (708) 934-7195 


GAIL 


PORTABLE REPAIR 
MOTOROLA 


any 
HT-200 to RADIUS 
$50 + PARTS 
TBC AVIONICS, INC. (505) 821-7796 


CUSHMAN 
(408) 432-8100 
FAX (408) 432-8359 


NS ELECTRONICS SERVICE, INC. 
(404) 451-3264 
FAX (404) 458-8785 


(408) 432-8100 FOR FIXED 
PRICE REPAIRS 


All Service Centers for New Model 
Demos and Literature 


Circle (120) on Fast Fact Card 


When Your Pager Problem Stack Up 

Turn to Page Repalr 
*$10 Flat Rate Labor »* Recrystal & Recode 
* 30 Day Warranty « Repair Contracts 

* Warranty Contractors 

824 River Rd. 
Edgewater, NJ 07020 
(201) 943-9521 


2700 Flora SI. 

Dallas, TX 75201 

(214) 823-5177 
PageRepalr inc, 


WE CAN SAVE YOU MONEY! 


ALCOM ELECTRONICS, INC. HAS A COMPLETE INVENTORY 
OF REFURBISHED FREQUENCY COUNTERS, DISTORTION 
ANALYZERS, SPECTRUM ANALYZERS, FREQUENCY 
SELECTIVE VOLTMETERS, TONE GENERATORS, SERVICE 
MONITORS, TRANSMISSION TEST SETS, 
MICROWAVE POWER METERS & SENSORS, SWEEP GENERATORS 


Electronics 7} 


Inc. 
a 


IFR 
WE CHART RECORDERS, AND MORE... PRIO 
+RADES RITy 
TAKE oR SED FAX YOUR REQUIREMENTS OR CALL SERVICg 
N yale 1-800-476-2526 — 24 HOUR FAX LINE 601-868-0133 . AVAILABY @ 
4. 
EO ALCOM ELECTRONICS, INC. 72 HOURS 
2801 17T ENUE LFPORT, 39 
WE CARRY A Bo! TPL AVEC, OM ” MS oem ALL TYPES OF 
FULL LINE OF Kae wear aha Kh hk Kw KKK Kh Kh KKK Kwek Kk EQUIPMENT 
* * 
TELECOMM x CELLULAR TEST & MEASUREMENT « AVAILABLE 
INSTRUMENTS * Se Wa =HEWLETT PACKARD 
* * 

RYCOM pe a TEKTRONIX 
FREQUENCY : : IFR 
SELECTIVE * * KIPP & ZONEN 

VOLTMETERS 7 : CUSHMAN 
METRO TEL/DDI * * MOTOROLA 
TRANSMISSION * fA MARCONI 

* 
TEST SETS * an i | ee mm = JFW ATTENUATORS 
iia, = FINALLY, A TRULY PORTABLE TEST INSTRUMENT > ADC 

Ti, DS1, DS2 * DESIGNED SPECIFICALLY FOR CELLULAR REPAIR * PACE 

DS3 & DS4 : ART 875 : B&K 
AVCOM ae ‘~ a FLUKE 
Dedicated CELLULAR TESTER 
SPECTRUM e Cell Site Simulator : WEINSCHEL 
ANALYZERS x Measurements... * WAVETEK 
® Frequency: Carrier, SAT and ST 
WECO, CABLES * ® Power: all eight levels * BOONTON 
* ® Modulation: SAT, ST and Audio * 

AND ADAPTERS, a Carrier Acceptance e GENRAD 
BANTAM ADAPTERS, [el a =OPTOELECTRONICS 
*” DISTRIBUTED EXCLUSIVELY BY ALCOM ELECTRONICS, INC. * 

AND MUCH, MUCH FOX a a ea ees §=6AND MANY, MANY 


MORE... WE REPAIR AND CALIBRATE ALL MORE... 


MAJOR MANUFACTURER'S TEST EQUIPMENT Circle (121) on Fast Fact Card 
FROM DC TO MICROWAVE 
ALCOM |S A FULLY STAFFED LAB THAT IS 
N.1.S.T. TRACEABLE AND MEETS THE CALIBRATION 
SYSTEM REQUIREMENTS OF MIL-STD 45662A 
A MEMBER OF THE ; 
NATIONAL CONFERENCE OF STANDARDS LABORATORIES § [METROLOGY DIVISION 


C lassified 


Computer software 


| Computer Software for Communications 
Engineering Applications 


VHF/UHF Land Mobile Radio Engineering Programs 
@ Predicted Area Coverage, Shadow, & Field Strength Models 
m FCC Carey Curve Contour Plotting and Reports 
@ Point to Point Link Analysis and Path Profiles 
Microwave Engineering Programs 
@ Path Analysis and Profiles 
@ Quadmap Crossover Points 
3 and 30 Second Digitized Terrain Elevation Data 

mw CD-ROM and Floppy Diskette 


<<) ROCKY MOUNTAIN COMMUNICATIONS, INC. 
; a Montane Drive East gm Golden, CO 80401-9124 
aoe (303) 526-5454 Fax: (303) 526-2662 
—o CALL TODAY FOR YOUR FREE DEMO DISK! 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS j 
(CEMs) i 
i , i 
r . Secq 
LAND MOBILE RADIO COVERAGE Shing cone 
i (LMRC) Ata 
MICROWAVE LAND MOBILE RADIO Re yon | 
© Menu Diiven. Color Coded @ Coverage Diagrams “ 


© On Setcen Path Profile Design @ Multiple Predbetion Muadcls | / ds FF 


Mr (SS) Kim) Radres 4 


© Piltiaction Low Caleulanons @ Ve Raduls 
© Refircted Signal Anal @ Relict Mtapn in 
© Route and System Diag ams © Lntcrmodatacen Calvulatnens 7 
@ Mo ap. ten sings » Graphic with @ Me) Tr and Ra Frequencies f H 
Diencasiins © Cpe Order i ; 
@ Icrformance Predictions: Analog. t 
Duyptat aad Video y 


NORTON ENGINEERING Demo Disk 
10002 McDutf Court and ‘| 
Vienna, VA 22181 le P ‘ aT) 
703) 938-5745 Sample Printouts ; { 
Fax; (703) 938-9168 Available 


Circle (123) on Fast Fact Card 


Terrain Analysis Package (TAP) ” 
PC-based software for RF studies 


* Area field strength coverage maps. 

* Shadow maps. 

* Choice of propagation models. 

* Point-to-point/microwave fade margin and 
reliability calculations. 

¢ User-customized data base for buildings and 
vegetation, 

¢ Digital elevation data on floppy disk or CD-ROM. 

¢ Intermodulation product studies. 

Free demo disk upon request. 


SoftWright 


Limited Liability Co, 

791 South Holly Street 
Denver, Colorado 80222 
(303] 329-6388 
FAX (303) 329-0901 
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Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, Inventory control and purchasing, 
contract management and costing, equip- 


ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/591-8810 


Circle (122) on Fast Fact Card 


COMP)JTERIZE! 


Radius 
Co-o; 


» NEW!! GP 300 
*P200, HT600 

« Mobiles, Repeaters 
+ Dealer discounts 

» Commissions paid 


1-800-767-1963 


COMMUNICATIONS 


MOTOROLA 
RADIO RENTALS 


¢ MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

¢ Mobiles & Portapacks 

¢ Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM.,, INC. 


a a a a ET ES 


Computer software 


SMR BILLING / ACCOUNTS RECEIVABLE 
$396 
“Trident “Uniden 


Accounts Receivable 
Apply Payments 

Generate Statements 
Print AR Ageings 
Generate Service Charges 


RADIO SYSTEM DESIGN 


Computer Software for PC's ‘CES ‘IDA ‘Johnson *Zetron 


Billing 

Recurring Billings (flat rate) 
Daily Billings 

Air Time Billing 

Long Distance Billing 


* Digital Topography - 3” and 30” 

* Geographic Boundaries * Radio Coverage 

* Demographic Analysis * Path Profiles 
" Full Range of Design Options 


* 3-D Displays 


* Handles all of your business billings. 
Easy 10 understand and learn 
Requires a minimum of file data keying. 
Mix or match different download formats. 
Simple and flexible approach to sales taxes. 
Genera! Ledger Interface. 


CLEVER SOFTWARE 


3033 13th Ave. SW, Suite 139, Fargo, ND 58103 
Phone: 701-237-0277 Fax: 701-237-0228 


Applied Spectrum Research 


2975 Valmont *100 Boulder, CO 80301 USA 
303 444 4871 FAX: 303 444 4872 


Land Use and cts Aft 
Land Cover Data on CD-ROM 


CDS is pleased to announce the release of U.S.G.S. Land Use 
and Land Cover Data on a single CD-ROM. Used with our 
Real World Propagation™ Studies, this data is crucial to any 
serious signal strength prediction model. Call today for details 
on Land Use and Land Cover Data and our other RF 
Engineering Tools™ including: 


Real World Propagation™ Studies * 1990 Population Data on CD-ROM 
3 Arc Second Terrain Data on CD-ROM ¢ Online Services * FCC & FAA Databases for PC 


Richard P. and Richard L. Biby, Principals 


| | | Communications Data Services, Inc. 


6105-E Arlington Blvd., Falls Church, VA 22044 
(800) 441-0034 Fax (703) 534-7884 root @comm-data.com 


Circle (124) on Fast Fact Card 


Pyramid Communications Service Management 


wae (te ee Software __ 
Version 3. f Tiwentary CPU Hem | “Fy vices | 
50+ Functions L\ | R : i Stop Fy Par Mailing, labels Invoices | 
$179 Complete —__l "Shop History Kits Productrvity Reports 
— — ay Forms 
sunt 8 Free Demo C&somer Dara épatrs| 
_ & Manual SS 


210 Main St #153 Seal Beach CA 90740 (310) 430-5892 


ICS 


SSS ———_— 


ENGINEERING AID SOFTWARE 


T Caltex 

30 Second & 3 Arc Second Data Bases Now Avaliable 

TECHNICAL COMMUNICATIONS SOFTWARE 
P. O. Box 884 Montgomery, TX 77356 *« (409) 588-3200 « FAX (409) 588-4434 


Tower space 


s§.37 CALIFORNIA ANTENNA SITES 


* Mojor Locations * Stand-by power 
* Secure facilities * Air Conditioning 
Or develop your own site. 


Land available ar 
Oat Mountoin/Chatsworth. 


MERIDIAN 


4 (.~) | \ COMMUNICATIONS 
2 Since 1956 
4 23501 Park Sorrento, Ste. 213A [4 
4 Colobosas, CA 91902-1355 IM 
4 Contact Rich or Jack Reichler or 
> 818/888-7000 iB 


HOUSTON’S BEST 
SITES AVAILABLE 
FOR THE 
GOP CONVENTION 
CALL 
FRANK AGUILAR 
(713) 984-8885 
11211 KATY FWY, SUITE 390 


HOUSTON, TX 77079 
FAX: (713) 984-0066 


/S<SPECTRUM- 


ENGINEERING COMPANY 


GET THE EDGE OVER YOUR COMPETITOR 


ADVERTISE IN 


MOBILE RADIO TECHNOLOGY CLASSIFIEDS 
Call Carla Gamino at 303-762-1249 Fax 303-762-0069 
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C lassified 


Tower space 


ONE OF THE WORLD’S FINEST COMMUNICATIONS SITES! 


It wouldn’t be prudent to overlook the only site in downtown Boston that has been en- 
gineered to this magnitude. This site CAN HEAR, has NO INTERMOD and GUARAN- 
TEES.IT IN YOUR LEASE AGREEMENT and IT'S NOT EXPENSIVE. 


Downtown Boston's tallest building has prewired electrical and Telco, emergency pow- 
er, system grounding, air conditioning, 24 hr. card access, good lighting, fiber, and an- 


tennas, transmission lines combiners and receiver multicouplers available for all bands, 
A protected receive level at 700’ AMSL and more. 


CALL NOW FOR RATES AND INFO. ON OUR OTHER SITES 
Lat 42° 21’ 08" Long 71° 03’ 25" 


Skyline Antenna Management, Inc. 
Call Peter Kovaleski, 203-684-4444 


Circle (125) on Fast Fact Card 


NEED TENANTS?? | 


Advertise your sites in the 
( NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 


Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
*“""INTRAFAM, Dept. M, P.O. Box 6093*** 
Frechold, NJ 07728 (908) 462-5964 


TEL: (708) 823-7713 


COMMUNICATIONS 
TOWER & ANTENNA 

SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


P.O. Box 31160 
CHICAGO, IL 6063) 


We've 


© Motorola, 1995, @ and Motorola arc trademarks of Motorola, Inc. 


NORTHERN MICHIGAN 
-ANTENNA SITES- 
COMPLETE COVERAGE 
Petoskey | Indian River | Posen 
600’ Tower | 500’ Tower | 300’ Tower 


Other Prime Sites Throughout 
The Midwest! 


Box 924, Dearborn, Mi 48121 
(313) 562-6873 


PRIME NORTHERN 
NEVADA SITES 


Our newesl, Pond Peak, at 8035’ 
AMSL 2635' AAT, Overlooking 
Reno and Fallon and the I-80 cor- 
ridor, 


CALL NOW, 702-827-6060 
HIGH COUNTRY COMMUNICATIONS 


got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader - choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


Circle (126) on Fast Fact Card 
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TOWER SPACE 
NEW ENGLAND AREA 


Foxboro, MA: Lat. 42-05-43, Lon, 71-13-52 
AGL 465' AMSL 865' 

Kingston, MA: Lat. 41-57-45, Lon. 71-43-01 
AGL 468’ AMSL 728’ 

Medford. MA: Lat 42-25-51. Lon. 71-05-22 
AGL 350’ AMSL 538’ 
JOHNSTON, Ri: Lat, 41-48-12, Lon. 71-33-27 
AGL 490' AMSL 990' 
Hopkinton, Rl; Lat. 41-29-41, Lon, 71-47-05 
AGL 564’ AMSL 949’ 
Farmington, NH: Lat. 43-21-16, Lon. 71-04-19 
AGL 592’ AMSL 1600’ 
“BOSTON, MA TALL TOWER—NEW* 
Quincy, MA: Lat. 42-14-49, Lon, 71-02-56 
AGL 700’ AMSL 880' 

“SOUTH FLORIDA TALL TOWER—NEW* 
Miami, FL: Lat. 25-58-15, Lon. 80-12-32 
AGL 1044’ AMSL 1049’ 
Industrial Communications & 
Electronics, Inc. 

100 Marion Drive 
Kingston, MA 02364 
CONTACT: DAVE FENTON 
1-800-323-7212 Outside Mass. 
617-585-9100 


Circle (127) on Fast Fact Card 
ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


TOWER SPACE 
Westchester ¢ Putnam, NY 
Newly installed low-loss combiner sys- 
tems for 150-900 MHz. Bogner 
antenna—S00MHz. Antel antenna- 
450MHz. Elev. over 1,000 ft. Easy ac- 
cess all year. Covers Northern West- 
chester, Putnam, Rockland and Con- 

necticut. 
SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


Invest your Advertising Dollars 
where your Prospects 
Invest their Time... 


MOBILE RADIO 
TECHNOLOGY 


TOWER SPACE 


Victorville at 4482 and Barstow, CA at 
3325 feet. 
MICROWAVE CIRCUITS BETWEEN 
SITES. 

CALL NOW: (818) 308-0398 
FAX: (B18) 308-3909 


Tower space 


COMMUNICATIONS 
SITE SPECIALISTS. 


4 Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 
# Sites Available Now... IL,IN, MA, MD, MI, MO,NC,OH. 


7! 


Call to inquire: 


t 
—_ 
x 
Qo 
$ 


MOBILE RADIO 
TECHNOLOGY 
303-762-1249 Pcl 


John M. Rowe . 
Mat over Rie Eeayel ledge pdlervalay ge a Cellular services 
Minneapolis, MN to Omaha, NE - 12 sites Site Acquisition, Speciehet cong 
QUAD STATE TOWERS AND 1236 C #2 
CO 8 PHILA., PA., SO. JERSEY 
$250°° Commission 


COMMUNICATIONS Denver, CO 80218 
METROPHONE 


507-283-8042 REALTOR® (303) 830-0815 
Professional on-site installation $125 


Equipment wanted 
Warranty service on all brands. 


WANTED PAGERS WANTED 
ADVANCED CELLULAR 


MOTOROLA VHF (150 MHz) and UHF (460 
OF PHILADELPHIA 


MHz) Handhelds and Mobiles. Other types? Used Motorola, BPR, and Bravo. 
800-233-0013 « IN PA 215-322-4600 


A 
My 


FACILITIES MANAGEMENT, I 
10 Woodbridge Center Onve. Wooddndge, NJ 
(908) 636-6970 « FAX: (908) 636-7260 + Toll-Free (800) 247-4796 


Service Monitors and Jest Equipment. 
The Radio Shop TOTAL COMMUNICATION 


“'Don’'- Arvada, CO 
WAAGe S7ak 1-800-755-1817 


WANTED 


Motorola Pocket TX’s. Portable Receivers and 
Recorders. Alarm TX's, Cisco's, Bell & 
Howell/Kel Equipment AID - Audio Intelligence 
Devices Equipment, OAR 
Contact: Michael Adler 
Sherwood Communications Assoc. 
215-357-9065 


BUY — SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 

TMX 8510 TMX 8712 ! 

TMX 8825 TMX 8615 FPSe 
Call John Peacock 
age | | COLOR! 
Fax 501-735-7799 & 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comim-Co. 
1-800-347-4121 


FAX (602) 395-1357 
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Company Number Number Hotline Company Number Number Hotline 


Alcom Electronics Inc................ 91 121 ... 800-476-2526 Microwave Filter Company Inc. ......, 53 48 ....,..315-437-3953 


Antenex Inc., Signal Prop Sys ....._-- $2 46. . . . -800-323-3757 Midland International LMR ,,,...... | Oa | ...800-MID-LAND 
The Antenna Farm isch st alacalnain f 89 117. . .800-255-6222 Let AUT | ne re ee nC |. . ene 708-576-5484 
The Antenna Specialists Co. |. ., 24 22 . 216-349-8400 Motorola Government .. CNS.) |; a 800-235-9590 
Astron Corp....... 2.22... 29 «27 714-458-7277 MX-COM Inc. seh mine g - 919-744-5050 
Automation & Electronics Engr. ., 84 102 , 800-527-4596 EWEN eooscoe-cec-oercecesosses 9.9:9:2-uaereden 2 11 |. .714-751-0488 


AvCOMVOF Virginia .iraierng yu widies 68: Gs sama 804-794-2500 NorCOMM COMPcccescesscssevevsees 7 83 _... 916-477-8400 
Pamhae ING. cic gan ...20 18. . .803-892-2181 
Bamott' Engineering .... 58 2 _B00-268-2646 Northern Controls & Comms ....77,88 .. . 907-452-7765 
Hae BIRHAOAAINE. scciccejececs 52 47 __ 708-345-0337 Northern Technologies ei BB inwrcwad 509-927-0401 
Bird Electronics Corp. 58 54 _ 216-248-1200 Norton Engineering .. . . - 92 123 . . 703-938-5745 
Bomar... pene ee ee 800-526-3935 Omnicron Electronics .............. 60 84 . . 203-928-0377 
Oslttorrila Radios sa see ooo | eos eet 800-231-0103 Orbacom Systems Inc. ..............158 14....... 609-829-4455 
Cartwright Communications . sweet 8698S, . 513-489-1755 Pekaar Communication Inc. seeeae  WUWnesscme 201-772-0704 
Celwave s a gues el . ..800-321-4700 Polyphaser Corp. ‘ Sect TF . - .800-325-7170 
Centurion International Inc. .. ... 787 7,113 . 800-228-4563 Primus Electronics Corp. iiexcte  8f _... 800-435-1636 
Chargequard Corp. ....... -....85 106 . 800-458-3410 Radiation Systems... _- ee .. . 708-298-9420 
Cimarron Technologies .....,........ 25 23 eerie 800-487-7184 Radiocomm Assoc. of Canada......, OF BG ccceeesi 613-233-4888 
Coded Communications .....++.6 +1 TD e2:0cj 0 OO RER ABET Radio Express, Inc, .............--+. @ Miwon 703-266-1928 
Communications Specialists a . .800-854-0547 Fadio Wholesele ... 89 18 800-53R-ADIO 
Communications Data Services ..___. 93 124 . .. 800-441-0034 ; 
Communications Instruments... ...... OG 18! ames 213-322-3666 Pare Eocene nae eS salininniagnnne 
Communications Associates .......6083 57,101 ..... 800-435-9313 FRAO LONNIE 4 oo ssa PE ence 
COMTELCO Industries inc. .......... 54 «49 708-790-9894 RCW Distributing......-............ 8B 115 - - - -800-726-9015 
Connect Systems Inc..........,...-. 19 17........800-545-1349 RELM Communications ..... __...,. BE “SR wynamses 317-545-4281 
Contro! Signal Corp. . . _ _. ...16 15 _ 303-989-8000 Rocky Mountain Comms Inc. sees . . 303-526-5454 
Curtis Electro Devices, Inc. _. ....66 i . 800-332-2790 ROHN Sines mls «612 . - -309-697-4400 
Cushcraft/Signals Corp. .............17 16... ...., 800-258-3860 Santa Fe Distributing .......,....-.. | oe 913-492-8288 
Cushman/KNS Electronics .. ........ 90 120 _..... .408-432-8100 Schlumberger Technologies .__..... 41 37 ....800-225-5765 
Daniels Electronics __... Rr. a . 604-382-8268 Securitron Company __- _.....30 28 |. 408-263-6434 
Datacom Inc... 2... 60.64 65,68... 217-222-0160 Selectone Corporation . -......., 66 BP uocsse: 800-227-0376 
Data Signal inc............ v+e+.80 36 + J912-883-4703 Shinwa Communications of Am.......22 20..._... 800-627-4722 
Docinal Produata: Ines ycarieiievaxss sella secialiaaaaniinilbanniinae Shure Brothers, Inc. .............-+. 57 53... ... .800-25S-HURE 
Direct Conversion Technique ......... BO: (Bohan 800-282-3852 5 

Sigtone, Inc. — =aseee SD-cccmeas 800-525-8663 
INSEE RRO EONS: ~- 2 ee ee Skyline Antenna Mgmt... ....__.... 94 125 .......203-684-4444 
Eagle Wichita " ...-66 62 . 316-942-5100 
EMR Corp .......... ee a 602-581-2875 enaiahls ci us Lene vac ORR GION 
Freeman Engineering Assoc. ft Bens 504-831-7785 Solar Electric Specialties ..-79 BO ...- 707-459-9496 
Gabriel Electronics ...........00.005 68 «64. . 207-883-5161 Solid State Communications ee re 415-785-4610 
Gamber Johnson......... SRT «me Tae ee 715-344-3482 Sonic Communications Inc, .,......-. RA! Recon 603-878-1944 
General Communications 55.86 51,108 . 800-356-3200 Southern Computer Corp. acount Zi .. . 800-752-3571 
GLB Electronics , ...70 68 . 716-675-6740 SS7 Summit... . 08 SE ...- 800-458-0479 
HOAMEROOs i siciscaccmacne woamete: 78 .. 800-877-7979 Standard Communications ........... 43 38 .... 800-767-6695 
Hewlett Packard...... WiseMeSEa 20 AB sasaaacs 509-921-4001 Sti-Co Industries Inc... .. ene ae _. . .716-662-2680 
Hutton Communications . . - F278 NAGsasc 800-442-3811 Supercomm '92.................. 61 
Hy-Q. International ....c.csssiscsaiaaws 85 105 .......606-283-5000 Tid Radlons esemsciasiiive es ciate <<.cacarnce 3633... 509-326-1511 
IFR Systems, Inc. ...... lala slater Transcrypt International Lid. : 5 6 .. . 402-483-2961 
italia Comms & Elecs ....94 127. ... 617-585-9100 TSR Technologies Inc. nie @ 703-552-8324 
ical inci eugene VCP International Inc..............72,73 70,72..,.., 800-527-9366 
Larsen Antennas _...... ve eeeey 8BO9  -95...,,.... 206-573-2722 
Leatheromith _.... 78 76. _ 800-233-0440 Vega, A Mark IV Company... ___... a 64 ...-- - 818-442-0782 
Logotronix, Inc. ...... ..83 100. _ 800-442-4887 Vocom Products Corp. iva 76 «78 . ..800-USA-MADE 
Marketronics Corp. ..... .. 2.28 26. 800-845-1230 WAVETER oor tecer severe nae 330 Ht - 800-245-6356 
Maxrad, Inc...___. s: cre a) 708-595-3933 Brian AR, White, Co. Inc. ....... ....- 744 «675 .. 707-462-9798 
McManus Communications ....,..... BB 109 civwnes 501-763-6250 Yaesu USA. .........005 SA ear |. 2, ‘ - .. 213-404-2700 
Mechem Electronics ...... voces BB 116... .. . 703-373-3888 Zetron Inc. .... Sab U Ah we 2651 2445 _._.. 206-820-6363 
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Yaesu Didn't Invent Radio Communications 
We Just Made It Better 


Whatever your needs and budget, Yaesu USA has the 
equipment with the most advanced technology for you. For 
instance, choose the Vertex series mobiles available in 4, 
12/24 and 99 channel (superior signaling capabilities) configu- 
rations in low-band, VHF or UHF versions. Or select the only 
commercial dual-band (VHF/UHF) handheld —the FTH- 
2070, or the economical 6 channel FTH-2009/7009 handheld 
or the rugged 15 channel FTH-2008/7008 handheld. 


© 1992 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 


To get the full story on Yaesu radio products, contact 
your nearest Authorized Yaesu USA Dealer or 
* Yaesu USA call 310-404-2700. 
* Central and South America call 305-593-2500. 
* Canada, contact Omni Provincial Electronics 
at 416-841-6740. 


YAESU US.A. 


Specifications subject to change without notice, 


Choice Selection. 


Now you can have it all! Take all the qualities you've come to depend on in 
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant 
Programming, Unequaled Reliability; and add full spectrum tone versatility 
multi-tone capability without diodes, a reprogrammable memory...Its our new 
harvest of CTCSS tone equipment. 

The choice is yours! If standard CTCSS EIA tones do nol 
suit your taste, select any 32 tones of your liking from 15.0Hz to 
255.0Hz. And if you change your mind, no problem; the mem- 
ory can be changed in your shop with our HHP-1 programmer, 
or at our factory for free. Your working tone is accessed by a 
simple DIP switch, so there’ no fussing with counters or other 
test equipment. 

Call today toll-free and find out more about this fresh new flexi- 
bility in tone signalling, and don't forget to ask about multi-tone 
switching without cumbersome diode networks or binary switches. 

Its all brought to market by the people who introduce the fresh- 
est ideas in tone signalling, and of course our customary same day 
shipping and one year warranty apply 


PS-82P CTCSS ENCODER-DECODER — Based on the time proven 
TS-32, the industry standard for over a decade. The TS-32P gives you 
the added versatility ofa custom, changeable memory base. A low price 
of $37.95 makes it an even sweeter deal. 
ss-32P ENCODER Based on the equally popular 

SS-32 encoder, Available for CTCSS, or audible burst 
tones up to 6550.0Hz. Price is $28.95. 


SS-325™MP SUB-MINIATURE ENCODER Our 
smallest encoder for handheld applications. Now you 
can satisfy that customer that needs to access multi- 
ple repeater sites with a radio that has precious little 
space inside, At $27.95, the price is small too, 
HHP-| HANDHELD PROGRAMMER For 
programming the 32 memory locations in any of 
our new programmable products, including our 
SD-1000 Two-Tone Sequential decoder. The 
HHP-1 is battery operated for field use, and 
will program ANY 32 tones from 15.0 to 
6550,0Hz in .JHz, increments. Price is 


$199.95. = 
ne a= 
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